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SHOWING HOW EASY 
IT IS TO FILL THE 
INDIAN 


Large opening permits 
tank to be quickly 
filled. Only clear water 
used. Can be refilled 
constantly on the fire 
line. Strainer prevents 
entrance of leaves, sedi- 
ment orrubbish. Tanks 
need not be propped 
up. They stand alone 


INDIANS 


ARE BEST FOR 
FOREST FIRES 


SAYS 


Connecticut Forester 
Norman C. Zimmer 


D. B. SMITH & CO., 
Utica, N. Y. 


Gentlemen: 


Some time ago I wrote to you for some 
information about your Indian Pumps. 
Since then I have been made Captain of 
the State Forest Fire Crew in Meriden. 
We have two Indians along with our 


other equipment. Since we received these 
two Indians we have extinguished about 
one hundred grass, brush and forest 
fires, without losing control of one. I 
think your Indian Pumps are the best 
thing on the market for Forest Fire 
Service. 
Very truly yours, 


WHY FORESTERS 
LIKE INDIANS 


Ventilated tank keeps 
cold water temperature 
from tank away from 
earrier’s back. 

Curved tank fits back — 
firm and snug. Positive- 
ly water tight and leak 
proof. 
Water load 
in INDIAN 
tanks is car- 
ried at a 
point on the 
back that 
prevents 
strain. n 
walking tank 
will not chafe 
the hips. 
Filled tanks 


carried on 


trucks with 
no slopping 
or spilling. 


WRITE FOR CATALOG AND OTHER TESTIMONIALS 


D. B. SMITH & CO., 409 MAINST. UTICA, N. Y. 


strong and rigid. Will MEE Tn T i CAL A 


not puncture, = 


A NEW TOOL 


COcEEUNIGEES Ss 


Seedling Lifter and Transplanter (Patented) —elimi- 
nates the hazard of lifting and transplanting seedlings, 
bulbs and other small plants. 


FAST, SURE AND 
FASCINATING 


Price, No. 1 Size 
$5.00 


We make—Planting Bars, Fire Rakes, Swatters and 
other tools for Foresters. 


THE COUNCIL TOOL COMPANY 


WANANISH, N. C. 
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EDITORIAL 


““SHELTERBELT Gors on WPA’ 


HE Nebraska Farmer of April 23, 

1938 contains an article entitled 

“Shelterbelt Goes on WPA.” This 
article, viciously attacking the Prairie 
States Forestry Project, has been re- 
printed and appears to have been widely 
distributed. Because of the fact that the 
article undoubtedly has come to the at- 
tention of many foresters, and also be- 
cause many of the statements made there- 
in are untrue and unwarranted, it is 
necessary to reply. 

The article states that, “In 1936 a Bill 
was up to give it (the Plains Shelterbelt 
Project) the backing of Congress, but 
Congress refused to pass the Bill.” This 
is not accurate as to fact and, in addi- 
tion, creates an entirely erroneous in- 
ference regarding the present authority, 
given by Congress, for carrying on the 
work. In 1936 the Budget Bureau ap- 
proved an item in the Agriculture Depart- 
ment estimates for the Project for the 
fiscal year 1937 but funds were not ap- 
propriated. The following year, how- 
ever, (May 18, 1937), Congress passed 
the Cooperative Farm Forestry Act. Late 
in the fiscal year 1937, immediately after 
passage of the Cooperative Farm Forestry 
Act, which authorized farm forestry work, 
the Budget Bureau approved the inclu- 
sion of an item in the third Deficiency 
Bill to carry on this work for the re- 
mainder of the fiscal year 1938. Eco- 
nomic considerations precluded its ap- 
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proval by Congress. Later the Budget 
Bureau approved in the Agriculture De- 
partment estimates an item for the Prairie 
States Forestry Project for the fiscal year 
1939. The Agricultural Appropriation 
Bill for that fiscal year was pending in 
Congress at the time the article appeared. 
The project has always been “on WPA” 
in the sense that it has operated solely 
through the use of money derived from 
Emergency Relief Appropriations. 

The article points out that the Forest 
Service Report for the Fiscal Year 1937 
states that while 75 million seedlings 
were growing in nurseries at the begin- 
ning of that fiscal year, only some 29 
million were planted or delivered to other 
agencies, and jumps to the conclusion 
that one figure or the other must be 
wrong because there is an apparent dis- 
crepancy of some 45 million trees. To 
anyone acquainted with nursery practice 
this difference is understandable. Conifer- 
ous stock, and some hardwood stock, re- 
quire more than one year to develop to 
planting size and hence remain in the 
nursery past the end of the fiscal year 
reported upon. Further, the report clear- 
ly shows that the 75 million figure quoted 
was as of June 30, 1936 and thus repre- 
sented an estimate of recently germinated 


seedlings made early in the nursery 
growing season. Not only are there 


natural and unavoidable losses of plants 
throughout the growing season, but of 
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much greater importance is the fact that 
when the stock is harvested it is rigidly 
graded to meet certain requirements as 
to size and other physical characteristics 
and to discard those plants which do not 
meet such requirements. 

The Forest Service Report does not 
state that 11,664,567 trees were used 
solely as “replacements.” It states that 
this number of trees was used as “Te- 
placements, completions, and improve- 
ments.” This is quite important since in 
the 1936 plantations certain rows were 
left blank in belts because there was not 
available at that time stock of the proper 
species to fill them. All of these blank 
rows were planted in 1937 but since the 
stock thus used did not replace trees 
previously planted, its use had nothing to 
do with the survival of 1936 plantations. 
Moreover, the survival figure quoted was 
of June 30, 1936, while naturally replace- 
ments are not made in any current year’s 
planting until the end of the first grow- 
ing season. The memory of man is short, 
but it must be remembered that the work 
has been carried on through some of the 
worst drought years on record, and that 
survival has been exceptionally good. 

The method used to calculate the per 
acre cost of 1937 plantations was, of 
course, absurdly inaccurate. The total 
expenditure for the year was divided by 
the number of acres in new strips planted 
during that year. This would be equiva- 
lent to a nurseryman’s charging his whole 
investment, as well as operating costs, to 
each year’s output. It failed to take into 
account classes of expenditures not charge- 
able to such acres, such as replacement 
planting due to the exceptional drought 
year 1936 when survivals were the lowest, 
residual (undepreciated) value of equip- 
ment purchased during the year, expendi- 
ture for investigative and similar work, 
the results of which extend beyond the 
current year and benefit tree planting 
work by all agencies in the prairie-plains 
region. 

Naturally expenditures for exploratory 


and survey work essential to place the 
program on a sound basis and for re-— 
quired equipment and supplies to initiate 
a large program were especially heavy in 
the early years of the project. As an ex- 
ample of decreasing expenditures per acre 
planted, using this year’s operation when 
some 60,000 acres will be planted, and 
total expenditures will be approximately _ 
$1,742,000, it can be seen that the over- _ 
all expenditure will be about $30 per | 
acre. As indicated above, a portion even 
of this year’s expenditure on a sound cost 
basis is not chargeable to this year’s 
plantations. 

Whether or not the costs of shelterbelt 
tree-planting operations are too high is 
a matter of personal opinion, but cer- 
tainly an intelligent opinion cannot be 
based upon a faulty process of reason- 
ing, both as to the cost and the values | 
inherent in the work. Obviously the work — 
should be done with best combination of — 
economy and efficiency. | 

Despite the unfavorable climatic con- | 
ditions which have prevailed during the 
period that the work has been in prog- 
ress, by June | there will be more than 
100,000 acres of thrifty plantations on 
approximately 13,000 farms in six prairie- 
plains states which are a living testi- 
monial to the fact that trees may be very 
readily established if the proper methods 
are used. These thousands of farmers did 
not give up the agricultural use of 100,- 
000 acres of cropland through generous 
impulse, and probably the best criterion 
of the success and value of the work is 
the actual results on the ground and the 
opinion of the farmers and local people 
where the plantings have been made. 

There is ample room for differences of | 
opinion regarding the shelterbelt project. 
Such differences of opinion should be: 
based upon a consideration of the facts of |] 
the case. Malice and-prejudice and blind |} 
opposition always are unsafe bases for} 
opinions. Foresters, at least, must base} 
their opinions on facts if they wish to) 
keep their thinking on a professional level. } 


THE INTEGRATION OF FOREST INDUSTRIES IN THE 
SOUTHEASTERN UNITED STATES’ 


By W. E. BOND 


Southern Forest Experiment Station 


Can the present supply of timber in the Southeast support the newly established pulp- 
mills, in addition to the existing naval-stores industry, the lumber industry, and the 


many other users of forest products? 


Will this added drain on the forests result in 


rapid depletion of the second-growth stands, or will sustained-yield management be 


adopted? 


Will each industry in its struggle for existence selfishly gain control of as 


much timber as possible and wastefully cut its own needs at the expense of other 


industries, or will integrated utilization solve the problem for all? 


These and similar 


question are being considered seriously by foresters, forest owners, industrialists, public 
officials, and others. 


of the adoption of integrated util- 

ization in the Southeast, and _ its 
possibilities if adopted, we shall consider 
briefly the timber situation to ascertain 
if there is a real need for it. If the tim- 
ber requirements of forest industries al- 
ready equal or approach the present 
growth-capacity of the existing forests, 
then integration is necessary and urgent. 
Although the Forest Survey, which is the 
most authoritative source of information, 
has not finished its work, and estimates 
of volumes of stands, increment, and drain 
are not completely available for all sur- 
vey units, I. F. Eldredge, Regional Sur- 
vey Director, has been able to present 
the general timber situation for the South 
in the following three articles: (1) “A 
preview of the Forest Survey’s findings in 
the Lower South,” published in the 1937 
Christmas number of the Southern Lum- 
berman; (2) “The forest situation in the 
Lower South” published in Paper Trade 
Journal, October 28, 1937; and (3) “The 
supply of second-growth naval stores 
timber,” published in Gambles’ Inter- 
national Naval Stores Yearbook for 1937- 
38. 

In the first article, it is shown that in 
the naval-stores region (44.5 million acres 
of forest land) there were in 1934, 42 
billion board feet of pine and 24 billion 


B sree discussing the probability 


board feet of hardwood sawtimber, with 
an additional 50 million cords of pine 
and 69 million cords of hardwood in 
smaller trees. There were also 25 million 
cords of pine and 76 million cords of 
hardwoods in the upper stems of sawlog- 
size trees and in the sound portions of 
cull trees. If pines and hardwoods are 
combined and these huge figures are re- 
duced to a per-acre basis, namely, 1,490 
board feet and 5.0 cords per acre, per- 
haps they could be more easily grasped. 

In the shortleaf-loblolly pine region 
east of the Mississippi River (36 million 
acres of forest land) there are 54 billion 
board feet and 79 million additional 
cords of pine, including under sawlog- 
size trees, upper stems of sawlog-size 
trees, and culls; and 30 billion board 
feet and 198 million cords of hardwood, 
or 2,340 board feet and 7.7 cords per 
acre (pine and hardwood combined). 
These two forest regions lie chiefly in 
the Southeast and include practically all 
of that region. 

In comparing the increment and _ the 
drain in sawtimber sizes (pine and hard- 
woods combined) in the naval-stores re- 
gion, Eldredge shows that in 1934 drain 
was 120 per cent of the increment. Esti- 
mates on this relationship for the short- 
leaf-loblolly pine east of the Mississippi 
are not yet available, but in a similar 


‘Delivered at the annual meeting of the Southeastern Section, Auburn, Ala., January 7, 1938. 


549 


forest region west of the Mississippi, the 
drain in sawtimber sizes in 1935-36 was 
83 per cent of the increment. Increased 
production by the lumber industry in 
1936 and 1937 and additional drain for 
pulpwood for new pulpmills have un- 
doubtedly increased the total drain in 
sawtimber sizes during the past two years. 

In the second article, Eldredge makes 
an estimate, on a 1937 basis; of the total 
net increment and drain (including prob- 
able requirements of the projected new 
pulp mills) for the naval-stores region 
and for the shortleaf-loblolly pine region 
west of the Mississippi. Considering both 
sawtimber and pulpwood sizes, in the 
naval stores region he, estimates the drain 
as 141 per cent of the increment and in 
the shortleaf-loblolly pine region as 84 
per cent of the increment. 

In the third article, Eldredge and Ine- 
son estimate that there are enough young, 
round slash and longleaf pine trees to 
maintain during the next 10 years the 
naval-stores industry at the present, or a 
somewhat enlarged, capacity, and to pro- 
vide the equivalent of 2,200,000 cords of 
wood from worked-out and round trees 
not needed for turpentining. 

In all three articles, however, it is 
pointed out that these estimates are only 
approximations based on various assump- 
tions. It is also stated that totals for a 
region may not represent conditions for 
smaller units, and that undoubtedly acute 
timber shortages already exist at various 
locations in the Southeast. 

I believe we can state without fear of 
contradiction, therefore, that in the South- 
east at the present time the timber situa- 
tion is acute, with total drain closely ap- 
proaching total increment and_ possibly 
already exceeding it. It follows that in- 
tegrated utilization and good forest man- 
agement are urgently necessary if all 
wood-using industries are to continue at 
their present or increased capacities, This 
being the case, what probability is there 
that the forest industries will generally 
adopt integrated utilization? And if prac- 
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ticed, will it prove feasible and profitable 
enough to justify its adoption? 

Integrated utilization is not merely a 
theory. On the contrary, some outstand- 
ing examples of integrated utilization are 
to be found in the South; for example, 
the Crossett Lumber Company, Crossett, 
Arkansas. There a thriving city of 5,000 
people is practically dependent upon 
wages received from a group of forest in- 
dustries, all of which obtain their raw 
material from the same forest and with- 
out any serious competition with each 
other. 

The primary product for which the for- 
est is managed is high-grade sawlogs. 
All trees are marked for cutting, and no 
more is cut from an area than will grow 
back before the next cut, which is planned 
for 10 years later. Usually, less than the 
increment is cut, in order to build up the 
growing stock. No pine trees less than 
12 inches d.b.h., or hardwoods less than 
14 inches d.b.h. are cut for sawlogs. Al- 
so no logs smaller than 8 inches in 
diameter inside bark and no logs that 
will not pay their way are taken into the 
sawmills. The forester and the manager 
of the mills make periodic inspections of 
these logs in the woods in order to keep 
the logging force informed as to the kind 
of logs wanted and to be sure that poor 
logs do not go into the mill, 

In this establishment, consisting of two 
large sawmills, dry kilns, planing mills, 
and a shipping department, several hun- 
dred employees produce and ship both 
pine and hardwood lumber. The poorer 
grades of pine sawlogs and the tops of 
pine sawtimber trees are cut into pulp- 
wood. Pine trees below sawtimber size 
are also marked by the forester and re- 
moved in thinning and improvement cut- 
tings in order to improve stands for more 
and higher-quality growth and to furnish 
pulpwood to the company’s pulpmill. 
Some pine trees are selected and cut for 
poles and piling, and some of the young 
trees in dense stands seriously in need of | 
thinning are cut for fence posts. Promis- 
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cuous cutting of the best trees for poles 
and pilings in advance of logging has 
been discontinued because of the waste 
involved and because these trees are often 
more valuable for sawlogs. The posts, 
poles, and piles are impregnated in the 
company’s wood-treating plant. The tops 
of hardwood sawtimber trees and those 
species and individuals which are too 
poor for sawlogs are cut into chemical- 
wood and taken to the company’s hard- 
wood distillation plant. 

The forest, from its first thinning to the 
final cut of its finest and largest trees, 
contributes raw materials that are con- 
verted into finished forest products and 
profitably marketed. In this case selec- 
tive timber-management on a_sustained- 
yield basis and complete and integrated 
utilization under a single management are 
thus proving very efficacious and profit- 
able. Crossett is only one of a number 
of examples of integrated utilization in 
the shortleaf and loblolly pine region. 

In the slash and longleaf pine region 
other examples of integrated utilization 
‘could be cited. I have visited several 
operations in this region where good for- 
est-management was being practiced, the 
primary product being high-grade saw- 
timber, much of which was cut into tim- 
bers for export. High-grade pine trees 
were commonly turpentined a few years 
before cutting, and yields as high as 75 
units per crop were obtained without in- 
terfering with the production of the high- 
grade sawlogs. At the time of my visit, 
no profitable market for pulpwood exist- 
ed, but thinnings were utilized as far as 
possible for the production of fence posts 
that later were creosoted under pressure. 
With an added market for pulpwood, in- 
tegrated utilization would be more nearly 
complete. : 

I have also visited operations in Geor- 
gia that were being operated primarily 
for naval stores. Good forest manage- 
ment was restricting naval-stores opera- 
tions so that stands were being built up 
which shortly would support many more 


ool 


cups per acre. Worked-out turpentined 
trees suitable for poles and piling were 
being so utilized. Lumber was also be- 
ing cut from the larger worked-out trees 
of suitable quality and from loblolly 
pines and hardwoods cut from swamps 
and bottomlands. Trees suitable for pulp- 
wood only were not salable at the time 
of my visit, but with the present available 
market for such inferior material, thin- 
nings and improvement cuttings are feasi- 
ble and return a net income with which 
to meet taxes and other carrying charges 
on young timber until profitable naval- 
stores operations are possible. 

A question may be asked as to whether 
it is necessary or desirable to develop 
corporations such as the Crossett Com- 
pany, which groups the several integrated 
forest industries under one ownership. | 
can see no necessity for this procedure, 
although such a set-up seems very efhi- 
cient. 

But why cannot the forest owner prac- 
tice integrated utilization without owning 
all or even any of the manufacturing 
plants? For example, he could sell his 
high-grade sawtimber to the sawmill of- 
fering the highest price; perhaps handle 
the naval stores himself; and sell his 
pulpwood to the pulpmill from the tops, 
from the low-grade, worked-out trees, and 
from thinning and improvement cuttings. 

Why should not even the pulp com- 
pany sell high-grade logs, poles, and pil- 
ing, and utilize only the lower-grade ma- 
terial for pulpwood? Although it might 
cut pulpwood from good sawtimber trees 
and realize as much profit as the sawmill, 
it could sell this stumpage for a good 
price and with this money purchase from 
other owners three or four times as many 
cubic feet of pulpwood cut from poorer 
material. With sawtimber stumpage val- 
ued at $6 per M feet and pulpwood 
stumpage at $1 per cord, the sawtimber 
has a value per cubic foot about three 
times that of pulpwood. Furthermore, 
since the pulp company cannot afford to 
lose the possible income from turpentin- 
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ing trees before cutting for pulpwood, 
there is no reason why it should not 
lease out the turpentining rights. 

So far it has been pointed out that 
several operating companies seem to be 
managing and_ utilizing profitably their 
timber, but no definite figures or infor- 
mation that might help a company or an 
individual to practice integrated utiliza- 
tion profitably have been given. The pulp 
companies that have recently purchased 
large bodies of-timber must decide wheth- 
er they will grow pulpwood material 
alone, whether they will combine naval 
stores with pulpwood, or whether they 
will combine lumbering, naval stores, and 
pulpwood production. 

The naval-stores operator faces similar 
problems, Should he grow some high- 
grade sawtimber along with the trees he 
is working? Should he grow trees to 11 
inches d.b.h. or larger before turpentin- 
ing, so as to cut logs from worked-out 
trees? Or is the 9-inch limit, with 
worked-out trees cut chiefly into pulp- 
wood, more profitable? 

These important economic problems 
concerned with yields, incomes, costs, and 
profits foresters have been asked to solve, 
but we do not yet have sufficient reliable 
data on which to base sound recommenda- 
tions for all cases. JI am sorry to say 
that with very limited funds for economic 
research the Southern Forest Experiment 
Station has been able to study very few 
of these economic problems in the South- 
east. With our available funds we have 
found it necessary and efficient to con- 
centrate our economic studies on our 
Crossett Experimental Forest in the short- 
leaf-loblolly pine type. While the spe- 
cific returns, costs, and other results ob- 
tained from these studies at Crossett may 
not apply directly to longleaf and slash 
pine, I believe that the principles that 


ing in this paper some of the pertinent 
results obtained from our studies at Cros- 
sett that bear on integrated utilization. 

The Crossett Experimental Forest is 
composed of typical second-growth saw- 
timber stands which are being managed 
for profitable sustained yield under com- 
mercially feasible practices. One of the 
first requirements of good management is 
to build up the stand, which in all parts 
of the South is generally understocked 
and composed of many poor species and 
individuals. Our first task on our experi- 
mental forest was, therefore, to improve 
the stands by cutting. In so doing, we re- 
moved those trees which were defective, 
limby, or in some other way unsuitable 
for present or future sawlogs, and cut 
them into pulpwood. 

We found that in thus improving the 
stands we should remove about 1 1/3 
cords of pulpwood and 2 cords of chemi- 
cal hardwood per acre. A careful record 
was kept of all costs and returns. After 
deducting all costs of marking and pro- 
ducing from the selling price, a margin 
of approximately $0.80 per cord remained 
for stumpage, profit, and interest for pine 
pulpwood and of about $0.25 per cord 
for the chemicalwood. We also cut pulp- 
wood in thinning dense, young stands of 
old-field pine; and we had a margin be- 
tween costs and selling price of $1.20 
per cord. The costs of cutting pulpwood 
from trees 10 inches d.b.h. was about 
half that of cutting pulpwood from 5-inch 
trees. In cutting sawtimber in_ typical 
second-growth stands we found that about 
one-fourth the merchantable cubic volume 
of sawtimber trees could be cut more 
profitably for pulpwood than for sawlogs. 
This topwood was readily accepted by the | 
pulp companies, and the cutting costs 
were no higher than for cutting whole | 
trees. 


have been determined do apply. Probably 


Where markets are available, therefore, |] 
the results, and certainly the principles, 


the cutting of pulpwood as a part of! 


should apply to the shortleaf and lob- integrated utilization appears feasible and| 
lolly pine forests of the Southeast. I profitable in the shortleaf-loblolly pine: 


Studies of pulpwood production} 


think I am justified, therefore, in includ- region. 
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in longleaf pine stands have shown even 
greater margins for stumpage and _ profit. 
Without a market for pulpwood, however, 
thinning and improvement cuttings are 
usually not economically feasible. 

In uneven-aged stands of shortleaf and 
loblolly pine containing both  clear- 
stemmed, thrifty trees and defective, limby 
or crooked trees, and in mixed pine-hard- 
wood stands, a selection system of man- 
agement, with frequent but light cuts, ap- 
pears desirable. We have not yet deter- 
mined accurately what length of cutting 
cycle will prove most profitable, but 
growth rates, logging costs, and general 
observations lead us to believe that be- 
tween five and ten years is the desirable 
length. We have set aside 24 forties on 
the Crossett Experimental Forest on which 
we have made a 100 per cent cruise of 
volumes and log grades and on which we 
are testing costs and returns, using 8 
forties each with 3-, 6-, and 9-year cut- 
ting cycles. Short cutting cycles mean 
light cuts, but our studies of truck log- 
ging in which about 700 to 4,000 board 
feet per acre were removed from 7 sepa- 
rate areas, showed very little difference 
in costs; and we are convinced that a cut 
of as little as 500 board feet per acre is 
feasible. 

A mill-scale study which we conducted 
showed that the value of lumber pro- 
duced from large trees had a much greater 
value per thousand board feet than that 
from small trees. The logging costs for 
large trees were also less per thousand 
board feet than those for small trees. 
Based on a unit of 1,000 board feet, the 
margin between total production costs and 
total lumber-sales value was $1.43 for 12- 
inch trees, $4.73 for 16-inch trees, $8 for 
20-inch trees, and $11.42 for 24-inch 
trees. Much to our surprise, second- 
growth shortleaf and loblolly pine pro- 
duced almost as high grades of lumber 
as virgin timber, running about 20 per 
cent of B & B. 

The importance of growing trees to 
larger diameters and of producing clean, 
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high-quality logs was forcefully brought 
out in our study. Light cuts in all mer- 
chantable sizes at short intervals will 
gradually build up the volume and qual- 
ity of the growing stock, and provide for 
a very desirable shift in the major por- 
tion of the future growth and yield from 
the smaller and inferior trees to the 
larger and better one. I believe that this 
method will work equally well in slash 
pine, but in longleaf the problem of re- 
production may make it less practicable. 
The selection system fits in very well with 
integrated utilization, making it possible 
to select and to cut trees for specific uses 
and thus usually to secure the best prices 
for stumpage. 

Naval-stores operations complicate for- 
est management, and to learn precisely 
where they fit into integrated utilization 
is a problem, There is no question but 
that naval stores will be the primary 
product in most operations of the South- 
east for many years to come. Although 
we do not yet have substantiating figures 
from definite economic studies to prove it, 
I believe that profits can be increased if 
the size of the minimum tree to be turpen- 
tined is increased from 9 inches d.b.h. 
to at least 11 inches. While it may not 
be feasible economically for most owners 
to leave trees, that under present prac- 
tices are turpentined when 7 or 8 inches 
d.b.h., unturpentined until they become at 
least 11 inches d.b.h., it may be feasible, 
and perhaps ultimately more profitable, to 
increase gradually the minimum size of 
trees to be turpentined until a minimum 
of 11 or 12 inches d.b.h. is established. 
If each face is turpentined for 5 years 
and if a rest period between working 
front and back faces is omitted, a tree 
9 inches d.b.h. can support on its circum- 
ference only one front and one back face, 
whereas an ll-inch tree would permit 
working three faces 5 years each. 

Studies made by the Southern Station 
show that slash pines 9 inches d.b.h. on 
fair sites yield 48 units per crop while 11- 
inch trees yield 63 units per crop, or 31 
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per cent more. The ll-inch trees (which, 
according to estimates will grow to 14 
inches d.b.h. during 15 years of turpen- 
tining) will yield, when cut as worked- 
out trees, sawlogs, or possibly poles, 
from the lower stems and pulpwood from 
the upper stems; while the 9-inch trees, 
which will grow to only 11 inches d.b.h. 
during 10 years of working, when worked 
oui will be suitable only for pulpwood— 
a product of much lower stumpage value 
than sawtimber- Thus by increasing the 
minimum diameter, lumber could be 
added as another product and another 
source of income. I believe furthermore 
that it would be profitable to reserve the 
very finest and most thrifty trees for de- 
velopment into high-grade sawtimber or 
piling and to turpentine them only 3 or 4 
years before cutting. Improvement cut- 
ting, and perhaps thinning, at 5- or 10- 
year intervals, reserving each time the 
best turpentine trees and removing those 
that interfere with the reserved trees, 
should yield a profitable cut of pulpwood 
and at the same time keep the forest in 
the best growing condition. Undoubtedly 
integrated utilization in naval-stores for- 
ests would be more profitable than tur- 
pentining alone. 

At the end of this paper we still are 
unable to answer all the questions set up 
in the first paragraph, but the following 
conclusions may be drawn: 


(1) There seems to be little doubt but 
that drain equals or exceeds increment, 
and that integrated utilization and sus- 
tained-yield forest management are there- 
fore necessary if existing forest industries 
are to be sustained at their present ca- 
pacities. 

(2) The new market for pulpwood is a 
real incentive to practice desirable forest 
management to those owners following a 
long-time management policy, although it 
may tempt those owners wishing to cash 
in on their growing-stock to liquidate 
young timber. 

(3) Integrated utilization and also 
sustained-yield management are feasible 
and profitable, under certain conditions, 
as shown both by experimental studies - 
and by actual examples of large-scale 
operations. 

Only time will tell whether industry 
and forest owners will adopt these mea- 
sures generally. With huge investments 
in plants that must be depreciated over 
many years, and with greater profits to 
be made both by forest owners and by 
manufacturers who intelligently practice 
integration, it seems reasonable to expect 
that integrated utilization and sustained- 
yield forest management will be adopted 
rapidly. Such action is both necessary 
and desirable if the thriving forest indus- 
try in the Southeast is to be made perma- 
nent. 


DEVELOPMENTS IN THE PULPWOOD SITUATION IN THE SOUTH? 


By N. D. CANTERBURY 


South Carolina Commission of Forestry 


One of the outstanding events of 1937 was the marked increase in the development 
of the pulp and paper industry in the southeastern region of the United States. All 
the states from Virginia to Texas are included in this industrial growth. The number 
of establishments in operation and under construction is close to fifty. The social and 
economic implications of this step in the industrialization of the South are very far 


reaching and are not dealt with in this paper. 


The author deals only with some of 


those phases of the movement that more directly concern foresters. 


the South by three main factors: 

First, an abundant supply of cheap 
wood; second, a plentiful supply of cheap 
labor; and third, by tax exemptions and 
other financial considerations. 

Their coming has been heralded in 
some quarters as the greatest boon that 
could be granted to us as foresters, in 
that, by providing a market for small- 
sized material, it facilitated real forest 
management, 

I believe we can all agree that the 
establishment of a market for pulpwood 
is a constructive event. There are, how- 
ever, few developments of significance in 
the field of marketing that are not at- 
tended by abuses. This fact was recog- 
nized by the pulpwood industry last May 
when a meeting was called at New Orleans 
for the purpose of drawing up a con- 
servation policy for the southern pine 
pulpwood industry. That meeting was 
conceived and initiated by the southern 
group of the Pulpwood Association mem- 
bership. To it were invited representa- 
tives of the U. S. Forest Service, and of 
the state forest services, with the request 
that they serve in an advisory capacity. 
At the meeting there was presented for 
discussion a seven-point statement of 
policy which had been drawn up by the 
representatives of the pulp mills present. 
The statement was adopted with minor 
changes. 


Pittc mills have been attracted to 


14, 1938. 
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The real meat of the policy statement is 
to be found in Articles 1, 2, 5, and 7. 

Article One states, “It is agreed that 
all land, including non-company land, 
must be cut over in a manner which will 
maintain and build up the forest growing 
stock.” 

Article Two reads, “It is agreed that 
each pulp mill operator will employ the 
necessary qualified personnel to insure 
proper compliance with agreement Article 
i Mea 

Article Five asserts that the subscribers 
“Agree to satisfy to the fullest practicable 
extent, the requirements of each mill from 
improvement cuttings, worked out turpen- 
tined timber and salvage from sawtimber 
cuttings.” 

Article Seven sets forth that “The In- 
dustry agrees to secure insofar as pos- 
sible the full compliance of its wood 
producers with the procedure of forest 
practices as established for each group.” 

It may be stated in passing that Articles 
3 and 4 provided for the establishment 
of working groups for the purpose of 
preparing rules of forest practice to carry 
out Article 1, while Article 6 called at- 
tention to the importance of an extension 
of forest fire control measures, 

The significance of the voluntary adop- 
tion of this platform by industry can 
hardly be overemphasized. With the rec- 
ognition of growing stock in Article 1, 
and that it must be maintained and built 


1Presented at the annual meeting of the Appalachian Section, Spartanburg, S. C., January 
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up; the further recognition in Article 2, 
of the need for employing technically 
trained foresters—for who but a forester 
can say whether growing stock is being 
maintained and built up?—the acknowl- 
edgment in Article 5 that pulpwood may 
well be regarded as a secondary product 
in an integrated program of wood pro- 
duction; finally, in Article 7 that the re- 
sponsibility for compliance with the rules 
rests with industry; what more could be 
asked? 

It remained to be seen how the various 
working groups would act in drawing up 
rules of forest practice to put these poli- 
cies into effect. 

The first group meeting was at Mobile. 
It was attended by twelve representatives 
of industry, three from state forestry de- 
partments, and one irom the U. S. Forest 
Service. At the outset it was apparent 
that industry had no prepared plan, and 
that it would proceed with extreme cau- 
tion. One member read a_ statement 
couched in very general terms, so broad 
in its purport that it could not conceiv- 
ably be regarded as carrying out the 
purposes of the New Orleans policy state- 
ment. The U. S. Forest Service repre- 
sentative then presented a carefully pre- 
pared five-page statement of pulpwood 
cutting rules which had been prepared 
jointly by Forest Service men from the 
regional office at Atlanta working with 
foresters from the Southern and Appa- 
lachian Forest Experiment Stations. 

Unfortunately so little time had elapsed 
between the New Orleans and Mobile 
meetings that there had been no oppor- 
tunity to get the Forest Service set of 
rules into the hands of industry’s repre- 
sentatives for review and discussion prior 
to the Mobile meeting. Industry tended 
to back away from a set of rules which, 
at first glance, seemed unnecessarily long 
and complicated, for, in fact, they cov- 
ered not only the Mobile working group, 
but the entire Southern Region. 

After several hours of discussion there 


were tentatively adopted 


several rules 


having to do with the leaving of seed 


trees, the thinning of young stanas, and — | 


others recognizing the need for coopera- 
tive action in fire control and other mat- 
ters. The outcome of this meeting was a 
distinct disappointment to those of the 
forestry profession who had been follow- 
ing the movement, and with reason, for 
other group meetings tended to follow the 
lead of the Mobile group. 

At Savannah a set of rules was adopted 
that was a considerable improvement over 
those drawn up at Mobile. But these 
also failed to make effective the New 
Orleans policy. It began to be apparent 
that the progress of the industry along 
the path of self-regulation with regard to 
cutting practices would, of necessity, be 
more gradual than at first had been en- 
visioned. 

There followed other group meetings 
with results differing not essentially from 
those at Mobile and Savannah. Summed 
up, the industry agreed to leave seed 
trees unless reproduction was already es- 
tablished, and to refrain from cutting be- 
low a stated minimum size of tree except 
for thinning. Each group agreed that the 
rules adopted were to be tried out for 
several months, and, later, to be reviewed 
and revised at subsequent group meetings. 

Several months followed during which 
there were wholehearted attempts on the 
part of the more progressive companies 
to put the forest practice rules into effect. 
The rules were issued in printed form to 
contractors and producers, and in some 
cases the rules were embodied in_ the 
agreements with the contractors. Several 
companies held meetings of their contrac- 
tors at which the prescribed methods of 
cutting were explained. Other companies 
paid no attention to the rules at all, nor 
did they call them to the attention of 
their contractors. 


Be it said in all fairness to the opera- 
tors that they encountered numerous ob- 
stacles in trying to advance their program. 
Many of them were taking wood on con- 
tracts written prior to the inauguration of 
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the conservation program. Few, if any, 
were operating on owned land. Contrac- 
tors met with frequent requests that all 
trees be cut in order that land be cleared 
for agriculture, or that the landowner 
might receive the maximum revenue ob- 
tainable. 

Inspections by state and federal forest- 
ers revealed all degrees of compliance. 
Some companies were leaving more trees 
standing than their rules called for, while 
others were leaving none at all. One 
Operator stated that the rules were all 
very well when other problems were not 
pressing, that they would be given con- 
sideration when a balance had been at- 
tained between wood supply and wood de- 
mand at his mill. Balanced against such 
disheartening statements were the really 
encouraging results being obtained by the 
more conservation minded operators. 

In November, 1937 there came an an- 
nouncement by the Pulpwood Association 
that there would be a meeting in Jackson- 
ville, Florida, the second week in De- 
cember for a review of the pulpwood 
situation, and for revision and harmoniz- 
ing of the forest practice rules of the 
various groups. As before, the U. S. 
Forest Service and the state forestry or- 
ganizations were invited to attend in an 
advisory capacity. 

On this occasion the foresters held a 
preliminary meeting at which there was 
a general discussion of pulpwood cutting 
practices. The consensus was that while 
the rules as adopted by the industry are 
in the opinion of the foresters inadequate 
to build up forest growing stock, they 
are, nevertheless, a very constructive step 
in the right direction, and that the in- 
dustry should concentrate on the enforce- 
ment of the rules as adopted rather than 
attempt revision at this time. There was 
no withdrawal on the part of the foresters 
from their advocacy of the pulpwood cut- 
ting rules as drawn up by the Forest 
Service. 

At the several sessions which followed 
representatives of industry took action to 
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bring into harmony the sets of rules 
adopted by the four working groups into 
which the region had been divided. Of 
particular significance at the general ses- 
sion was the appointment by industry of 
a committee to be known as “The Com- 
mittee on Information, Inspection and 
Publicity.” The purpose of this com- 
mittee is “to investigate and report to the 
members the best method of creating a 
central organization to cooperate with the 
public agencies in furthering the conserva- 
tion program, and to look after the pub- 
licity which is essential to proper public 
understanding of industry’s aims.” 

As a result of these meetings and the 
discussions attendant upon them, we find 
attention focused on_ several practices 
which have been much criticized. Most 
outstanding among these is the contractor 
system of wood procurement in vogue at 
most of the mills. Under this system the 
wood producing territory tributary to a 
mill is divided into districts, each of 
which is assigned to a contractor. The 
mill will buy wood from that district 
only through its contractor, who is paid 
an agreed sum per unit or per cord for 
all wood f.o.b. shipping point. 

Few contractors actually get out wood. 
As a rule, they operate entirely through 
subcontractors. A landowner may cut his 
own woodlot and do his own handling 
and loading as well. Elsewhere, the en- 
tire operation is done by the subcontrac- 
tor who is usually financed wholly or 
partially by the contractor. Since most 
of the mills now operating seem to pre- 
fer to obtain their wood supply from 
non-company lands, the contractor system 
more nearly solves the problem of con- 
tinuous current wood supply than any 
other means yet devised. Working on a 
commission basis, the contractor has every 
incentive to ship as much wood as pos- 
sible, and to take all the wood available 
from any woodlot purchased. Not infre- 
quently the landowner insists that all the 
salable trees to be taken. 

No satisfactory substituie for the con- 


508 JOURNAL OF FORESTRY 


| 


tractor system of wood procurement has 
yet been evolved. Alternatives being 
considered include (1) direct long-time 
contracts between the mill and the owners 
of large acreage, (2) esiablishment of 
wood buying agencies at various points; 
these agencies to buy wood only from the 
owner of the land from which that wood 
comes, (3) placing of contractors on a 
salary basis. None of these alternatives 
is particularly attractive under present 
conditions, 

A second source of revenue to the con- 
tractor—in addition to his buyers com- 
mission—is found in the “lump sum” 
method of timber purchase most com- 
monly employed. This system also has 
occasioned much criticism. Few rural 
landowners are sufficiently informed to 
enable them to protect their interests in 
a timber sale. They know little of tim- 
ber volumes or values. And yet there 
are frequent reports that landowners 
themselves have insisted on this method 
of dealing. In such cases the feeling 
seems to be prevalent that a certainty, in 
the form of a lump sum, is preferable to 
a sale on a unit basis with the responsi- 
bility on the landowner for checking the 
quantity cut. A most constructive pro- 
posal has been made by one mill look- 
ing toward the solution of this problem. 
It is suggested that a lump sum be offered 
on a unit basis. If the quantity cut ex- 
ceeds the estimate on which the lump 
sum offer was based, the overage will be 
paid for at the same unit rate. 

A third controversial subject is the 
unit of measure used in pulpwood pur- 
chases. A confusion has arisen because 
some of the mills have consistently used 
the term “cord,” which is generally under- 
stood to mean a stack of four-foot bolts 
eight feet in length by four feet in height, 
when referring to a “unit,” or a similar 
stack of bolts greater than four feet in 
length. 

There has also been criticism of the 
procedure of having wood stacked in pens, 
as practiced by many subcontractors. In 


my opinion, no stigma attaches to this 


practice so long as it is clear to the 


laborer that he is being paid by the pen, 
rather than by the cord or unit. It hard- 
ly need be pointed out here that the num- 
ber of pens per cord varies considerably 
with the diameter of the bolts. Sub- 
contractors in some localities avoid use of 
the above mentioned units of measure in 
dealing with labor by paying for cutting 
by the bolt. At least one mill buys its 
wood on the basis of green weight. 

There can be no legitimate objection to 
the purchase by industry of its raw ma- 
terial in any unit desired so long as there 
is no misunderstanding on the part of 
the landowner as to the details of the 
transaction. Mention is made of these 
points not as a general criticism of in- 
dustry, but to bring out the fact that in- 
dustry is much better able to protect it- 
self in transactions of the type under dis- 
cussion than is the landowner. Industry 
profits by the experience gained through 
many transactions of the same general 
nature, while the individual landowner 
makes few timber sales. 

Any approach to a real solution of the 
problem of establishing the pulpwood 
business on a permanent basis should be 
through the landowner. Theoretically, at 
least, the landowner should be interested 
in growing and marketing those forest 
products which, in combination, will re- 
turn the greatest revenue. He should be 
interested in integrated utilization. In 
such a picture pulpwood should probably 
be classed as a secondary product, and 
should only be taken out as a salvage 
crop or when its removal will improve 
growing conditions of the remaining stand. 

The industrialist, on the other hand, is 
faced with the problem of obtaining large 
quantities of a single product. That he 
may incidentally acquire timber of a 
quality which is suited to other uses may 
not be of any concern to him if his mill 
needs wood. 

Concern has been manifested by other 


wood-using industries—lumber, poles and| 
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piling, veneer, cooperage, naval stores— 
lest the bulk of the young timber be taken 
by the pulp users before it attains suffi- 
cient size for purchase by them. It must 
be remembered that the industries just 
mentioned have, for the most part, oper- 
ated in a buyers market for decades with 
little endeavor on their part to perpetu- 
ate the resource. Now that a market of- 
fers for small sized material, they are 
faced with the necessity of acquiring 
stumpage of pulp size and carrying it to 
maturity rather than let “John Land- 
owner” carry that load. 

New markets and increased competition 
for stumpage will help, rather than hin- 
der the landowner who is interested in 
forest management. 

It should be recognized that the pulp- 
wood operators in the South are doing 
pioneer work in the field of self-regula- 
tion along conservation lines. To some 
operators, any form of regulation is ana- 
thema; and it may be expected that the 
more progressive members may have 
difficulty in keeping the independents in 
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ample time to show what it can and will 
accomplish in the field of self-regulation. 

Undoubtedly there will be attempts on 
the part of governmental agencies to en- 
force conservation measures by means of 
severance or processing taxes. Whether or 
not such attempts will bring about a more 
desirable conclusion than that obtainable 
through industry’s own efforts is question- 
able. 

In closing, I want to quote in part from 
the final paragraph of a paper presented 
by H. A. Smith at the Jacksonville meet- 
ing: 

“I feel very strongly . . . that the in- 
dustry can solve its own problems. I 
have given up hope of an _ individual 
mill getting results. Your salvation lies 
along the same line upon which you first 
started—industrial action based upon your 
conservation code at New Orleans, oper- 
ating under real cutting practice rules, 
under the technical guidance of an indus- 
try conservation division bearing the con- 
fidence of each mill, of the public forest 
agencies, and last, but not least, of the 


line. Certainly, industry should be given _ public itself.” 
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TERMITE EXHIBIT 


MONG the features in the newly-opened west wing of the Museum of Science and 
AN Industry in Chicago is an exhibit on termites, prepared under the direction of 
Miss Olive Falls, entomologist for the American Lumber and Treating Company. 
Termites are generally considered as an insect which shuns light. This belief, how- 
ever, has been disproven by Miss Falls who has arranged the displays in such a 
manner that a large number of colonies of live termites may be observed and studied 
in their attacks on various commercial woods. 

An attempt is made to bring out the economic phases surrounding the termite 
by showing what it looks like, what it does, and how, through proper construction, 
it may be controlled. 

All foresters who may be passing through Chicago are invited to spend a few 
hours at the Museum and see this exhibit which is but one of a number of scientific 
and technological displays—Hetmutu Bay, Musewm of Science and Industry. 


THE FARMER’S SIDE OF THE PULPWOOD PROBLEM 
IN THE SOUTH’ 


[ase (G. Ial, LRINMIYZ 
U. S. Forest Service 


The rapid expansion of the pulp and paper industry in the South has created a market 


for small-sized pine timber. 


Pulpwood requirements cannot be met entirely from 


company-owned or controlled lands. A large portion of the supply will have to come 


from privately owned forests, particularly farm woodlands. 


The author discusses the 


pulpwood problem in the South, as it affects the farm woodland owner, and the 
necessary steps to see that these farm woodlands are kept productive. 


: ‘HE current expansion of the pulp 
and paper industry in the South At- 
lantic and Gulf Coastal states has 

been brought about primarily through 

the construction of mills to manufacture 
kraft or sulphate pulp and paper using 
second-growth yellow pine as raw ma- 
terial. During the past year (1937) seven 
new mills started production in the 11 
southern states included in Region 8 of 
the U. S. Forest Service. Construction 
work was actively under way on six addi- 
tional mills, two of which will probably 
manufacture sulphite pulp and alpha 
cellulose for conversion into rayon. The 
expansion has temporarily ceased owing 
to market conditions, but it has been re- 
ported that several companies are con- 
templating the erection of additional mills 
in the near future. By the end of 1938 
there will probably be 37 mills and pos- 
sibly more operating in the Southern Re- 
gion, of which 30 will use pine as their 
chief source of pulpwood. The other 
mills in North Carolina and Tennessee 
are operating mainly on chestnut, and one 

mill in Mississippi uses cottonwood and 

willow primarily. 

This article will deal only with the 
southern pulpwood situation with respect 
to pine pulpwood and how it affects the 
farm woodland owner. 

The introduction of the new mills may 
be either a blessing or a menace to the 
South and to southern farmers, depending 


on the cutting practices and forest man- 
agement policies which the various com- 
panies adopt. Certain areas such as 
southeastern Georgia, and northeastern 
Florida, southern Alabama, and northern 
Louisiana are already overstocked with 
mills, and a highly competitive market 
exists for both pulpwood and timberlands. 
Pulpwood purchases and shipments are 
being made in areas up to 200 miles 
from the receiving mill with some of the 
shipments passing three or four mills be- 
fore reaching their destination. The other 
forest industries in the region have be- 
come alarmed over the competition for 
timber, particularly on account of the fact 
that the pulpwood operators can use trees 
as small as 6 or 7 inches d.b.h., before 
they even reach turpentine size or before 
they are suitable for other products. 
When the 30 mills referred to above 
are in full operation they will require 
about 4,000,000 cords of pulpwood an- 
nually, or 12,360 cords per day. It is esti- 
mated that the 30 pine mills own or have 
cutting rights on approximately 4,700,000 
acres of timberland. The stands average 
less than 5 cords per acre. If we assume 
an annual growth of 1/3 cord per acre 
per year, the company-owned lands could 
produce 1,566,000 cords each year, leav- 
ing 2,390,000 cords to be obtained from 
other sources until the company lands 
can be built up to better production. So 


it is safe to say that more than a million 


x . 
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cords of the total will be supplied an- 
nually from farm woodlands. 

Of the 191,777,000 acres of timberland 
in the 11 southern states in Region 8, it 
is estimated that about 130,431,000 acres 
can be classified as pine or as pine-hard- 
wood with pine predominating. Of this 
amount approximately 59,000,000 acres 
may be classed as farm woodlands where 
pine predominates. This acreage is con- 
trasted with the 4,700,000 acres of timber- 
land estimated to be owned or controlled 
by the pulp and paper industry in Region 
8 as of January 1, 1938. The company 
owned lands are being added to through 
purchase, and the increased demand for 
well stocked lands has resulted in an ap- 
preciable increase in forest land values. 

The general policy of the pulp and 
paper companies now operating has been 
to reserve their own timber as far as pos- 
sible, to increase their timberland hold- 
ings, and to buy pulpwood in the open 
market from timberland owners and farm 
woodland owners. Because of an abun- 
dant supply of second-growth timber be- 
low sawlog size throughout most of the 
region, the operators in the past have 
had a buyers’ market and much “dis- 
tressed” wood has been purchased and cut 
for pulpwood. In order to build up their 
local reserves and to extend their buying 
territory, many of the mills are having 
their contractors ship pulpwood from 
areas 175 to 200 miles distant with 
freight charges as high as $2 per cord. 
There has been, however, only a slight 
increase in the price paid for pine pulp- 
wood stumpage and lump sum purchases 
have been all too frequent. The increases 
in price paid per cord at the mill have 
been largely absorbed by the contractors 
and by higher shipping costs. 

The 59,000,000 acres estimated to be 
in farm ownership in the 1] states where 
pine timber predominates are and _ will 
continued to be an important source of 
pulpwood. The timber stands on these 
farm woodlands, as a result of overcut- 
ting, grazing, fire, and mismanagement, 
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are probably growing at less than the 
regional average of 1/3 cord per acre per 
year. With some effort, however, the 
growth might easily be increased to 1% 
or 84 cord annually. In exceptional cases 
on good sites and with well stocked 
stands, even a cord per acre per year may 
be grown. 

There is need for an incentive to in- 
duce the farm landowner to take care of 
his woodlands, to build up his growing 
stock, to increase the rate of growth, and 
to decrease the loss from fire. He cannot 
be expected to do this, however, and to 
continue to grow pulpwood if his re- 
turns from the sale of pulpwood stump- 
age are only 25 to 50 cents per cord. 
Various authorities have shown that it 
costs about 75 cents per cord to grow 
pulpwood in the South. Unless the land- 
owner is able to show a profit on his for- 
est area he cannot be expected to continue 
in the wood growing business. Under a 
management plan providing for a_pro- 
gram of integrated use, pulpwood can be 
obtained from intermediate cuttings in the 
nature of thinnings and improvement cut- 
tings. With the present understocked con- 
dition of much of our farm woodland 
area, cutting should be kept at a mini- 
mum in order to build up the growing 
stock. If heavy cuttings are made for 
pulpwood this building up will not be 
possible, and further depletion with conse- 
quent reduction of the growth per acre 
will take place. 

Factors Favorable for Pulpwood Pre- 
duction by Farmers.—There are certain 
factors in favor of pulpwood production 
on the farm woodlands. They can be 
listed as follows: 

1. The farm woodland owner can often 
cut and market small amounts of wood. 

2. A market is provided for the prod- 
uct of thinnings and improvement cut- 
tings, enabling the owner to reduce his 
carrying charge on the timber he may 
want to grow for products of a higher 
value. 


562 JOURNAL OF FORESTRY 


3. Pulpwood can often be cut when 
farm labor cannot be otherwise gain- 
fully employed and thus labor, teams, 
and equipment can be kept busy. 

4. Protection costs of farm woodlands 
are low. : 

5. No special equipment for cutting 
and marketing wood is required. 

6. Repeated cuttings on a 
basis can be made so as to assure future 
crops. 

7. Nearly every farm has some land 
unsuitable for the production of farm 
crops but still suitable for growing for- 
est crops. 

Unfavorable Factors.—Offsetting the 
favorable aspects of pulpwood production 
by farmers are other unfavorable factors. 

1. Certai mills do not maintain an 
open market for farm-grown wood. 

2. Pulpwood deliveries at the mill have 
to be made on regular schedules to keep 
the mill in operation. 

3. Low prices are paid for delivered 
wood and for stumpage. 

4. The contractor system, generally 
used, allows no farmer delivered wood 
and often absorbs most of the stumpage 
values. 

5. In order to prevent loss through sap 
stain in summer, wood must be delivered 
within 10 to 14 days after cutting. 

Where the landowner cannot operate 
his own timber he is at a decided dis- 
advantage because of the low prices paid 
for pulpwood stumpage. Stumpage is 
often purchased on a lump sum_ basis 
with the purchaser practicing clear cut- 
ting in order to get a maximum cash re- 
turn. Such practices leave the woodland 
in such shape that it is often impossible 
to get another cut for 20 years or more. 
The landowner becomes discouraged, fails 
to protect his cut-over land, and the pro- 
duction of a future crop of timber is thus 
further retarded. 


selection 


Prices Pain ror PuLPpwoop 


Each mill has a definite price paid for 
pulpwood delivered at the mill and a 


second price for wood delivered at rail- 
road or barge shipping points. Not only 
do the prices vary from mill to mill, but 
the wood specifications of the various 
companies also vary. For example, one 
mill purchases only 5-foot peeled wood 
for which it pays $4.75 per 1% cord unit 
at the mill, Another company pays $3 
per standard cord for rough wood along 
the railroad or $3.50 delivered at the 
mill. A third mill pays $5 per 144 cord 
of rough wood at the mill. The highest 
price now being paid is $7 per 144 cord 
for peeled yellow poplar and $6.50 for 
peeled pine loaded on the cars. 

No standard unit of measure is used in 
purchasing pulpwood; the units vary 
from 128 to 160 cubic feet. In a recent 
report of the U. S. Tariff Commission the 
average cost per cord of pulpwood de- 
livered at the southern sulphate mills was 
shown to be $4.85 in 1934. During the 
same period the cost per cord was $9.12 
in New England and $6.10 on the Pacific 
Coast. Present costs are only slightly 
higher. 

Production costs vary according to size 
of the trees and density of the stand, 
length of haul, and length of rail ship- 
ment. The cost of cutting and penning 
is fairly uniform at 15 to 20 cents per 
pen, or about 80 cents to $1 per cord. 

On one farm woodland the costs of cut- 
ting and delivering pulpwood by a con- 
tractor were: 


Per standard cord 


(128 cubic feet) 
Cutting coe reais $0.80 
Hauling 3 miles 1.40 
Freight 20 miles __ 75 
Fob, anol oleae $2.95 


This wood brought $3.50 per cord on 
the cars at the mill. Thus 55 cents was 
allowed as stumpage and profit to the 
contractor. 

On a longleaf and slash pine operation 
with a 12.2-mile truck haul a recent study 
showed a production cost varying from 
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$2.03 per 144 cord of round wood from 
trees 13 inches d.b.h. to $2.67 per 114 
cord where the sticks were cut from trees 
5 inches d.b.h. This wood cost the con- 
tractor $1 per unit stumpage, and_ the 
f.o.b. mill price was $5 per unit, leaving 
an average of about $1.65 per unit or 
$1.32 per cord for the contractor’s profit. 
(See Occasional Paper 58, Southern For- 
est Experiment Station.) 

It has been estimated that it costs about 
70 to 75 cents per cord to grow pine 
pulpwood. In many instances the farm 
woodland owner has received less than 50 
,cents per cord stumpage where he should 
have obtained at least $1 to $1.50 per 
standard cord. Where lump sum _ pur- 
chases have been made by contractors the 
owner has seldom known the true value 
of his wood. 

Cutting practice rules have been adopt- 
ed by the four southern groups of the 
American Pulpwood Association. In gen- 
eral these rules, applying to cutting on 
privately owned land including farm 
woodlands, specify that seed trees should 
be left and that a certain number of 
trees per acre should be reserved when 
thinnings are made. These rules are an 
attempt on the part of the industry to 
keep forest lands productive. 

Compliance with the cutting practice 
rules have varied company by company. 
Several of the more progressive operators 
have considered the rules only as abso- 
lute minimum requirements and_ have 
adopted cutting practices far in advance 
of the group rules. In other instances 
there has been no attempt to get com- 
pliance. With some exceptions, the group 
rules have now been placed in the hands 
of the pulpwood contractors. A beginning 
has been made. Foresters are being hired 
by many of the pulp and paper mills and 
they are supervising the cuttings on com- 
pany and non-company owned lands. 

The leaders in the industry realize that 
it is to their interest to keep forest lands 
in a productive condition. If clear cut- 
ting practices are followed, it may be 15 
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to 20 years before another cut, even for 
pulpwood, can be made. Thus it is to 
both the farmers’ and the industry’s in- 
terest to see that the farm woods are kept 
stocked and in good growing condition. 


Wuat 1s NeEpEep? 


An intensive educational program is 
needed to teach farmers and landowners 
how to handle their timberlands and how 
to obtain maximum returns per acre. 
Cuttings should be made on an integrated 
use basis with the timber being sold for 
the use to which it is best suited. Saw 
timber should not be sold for pulpwood 
unless the prices paid are comparable. 
Pulpwood sales should be made on a per 
cord or unit basis of wood cut. 

The stands to be cut should be marked 
prior to cutting. 

Foresters or timber estimators are 
needed who can render service to the 
small timberland owners at a cost com- 
mensurate with the values involved. 

There is a definite place in the south- 
ern pulpwood program for pulpwood cut 
from farm woodlands. The industry has 
recognized this fact. Steps should be 
taken by the industry to see that the mills 
are not deprived of this source of wood. 

Although pulpwood can be grown on 
fairly short rotations, it may be much 
more desirable for the farm woodland 
owner so to handle his forest as to pro- 
duce other products as well. In the naval 
stores belt, for example, greater returns 
per acre can be obtained by combining 
turpentining with pulpwood, pole, piles, 
and sawlog cutting. In other portions of 
the region pulpwood may well be pro- 
duced as an intermediate crop on short 


rotations, with saw timber as the final 
crop. 
Unless sound cutting practices are 


adopted and unless protection from fire is 
afforded, the millions of acres of farm 
woodlands will deteriorate further, the 
income to the farm woodland owners will 
be reduced, and the pulp and paper in- 
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dustry will suffer through the loss of 
farm-produced pulpwood. The problem 
of keeping the farm woodlands produc- 
tive concerns the other users of forest 
products, and these other users should be 
brought into the program. 

The educational program needed may 
well be carried on by the various state 
and federal forestry agencies with assis- 
tance from the industry. The various 
state foresters and extension foresters in 
the South have made a beginning, but 
they are often handicapped by lack of 
personnel and insufficient appropriations. 
The county agents and vocational teach- 
ers in general are not forestry minded. 
Many of the county agents are so 
crowded with their agricultural programs 
that they haven’t the time to undertake 
any forestry program, even if they were 
prepared to do so. They need outside 
help and encouragement from their ex- 
tension directors and extension foresters 
in order to build up an adequate farm 
forestry program. 

A forward step has been taken in 
Georgia. During last November a series 
of seven meetings was held in south 
Georgia at which the forestry phases of 
pulpwood production and marketing were 
explained to county agents, secretaries of 
the timber protective organizations, and 
vocational teachers. Instruction in pulp- 


wood estimating, marking, and cutting 
was given through joint cooperation on 
the part of the Agricultural Extension 
Service, the State Forest Service, and the 
Division of State and Private Forestry of 
the U. S. Forest Service. Prior to these 
meetings a simple handbook covering the 
pertinent phases of forestry practice which 
a farmer might apply to pulpwood cut- 
ting on his woodlands was_ prepared. 
This handbook was given each man at- 
tending the meetings as a reference and 
further guide so that he could, in turn, 
pass this information on to the farm 
woodland owners. 

It is too early to evaluate the results of 
these meetings, but they are mentioned in 
order to show that steps are being taken 
to get forestry information into the hands 
of the agencies who deal directly with 
the farmers. As a further follow-up it is 
planned to conduct marking and cutting 
demonstrations and to introduce other 
phases of farm forestry, such as naval 
stores practices, reforestation, and forest 
protection. When the farm woodland 
owners are shown that their farm wood- 
lands can and should produce good net 
returns, a large supply of pulpwood will 
be produced. Intermediate cuttings, al- 
lowing for intermediate returns, will go 
far in supplying the pulp and paper mills 
with pulpwood. 


THE PULP AND PAPER INDUSTRY IN RELATION TO 
FOREST FARMING IN THE SOUTH! 


By MATT RUE 


Brunswick Peninsula Co., Brunswick, Ga. 


The rapid development of the pulp and paper industry in the South may be regarded 
either as a benefit or as a menace to forestry practice in the South depending upon 


the individual’s point of view. 


The writer of the following article, who has had 


twenty years experience in land management in the South believes it to be a poten- 

tial benefit. Pecause of his background the writer understands the problems both of 

the operator and of the forest farmer. Many practical suggestions to encourage better 
forest practices are made. 


no pulp or paper company, or for 

any particular area of landowning in- 
terest. I am giving my own views con- 
cerning the southern pine belt. These 
views have been formed during some 
twenty years’ experience with southern 
land management problems. 

Much has been said and written dur- 
ing the past year or two regarding the 
pulp and paper industry as a potential 
benefit or a possible menace to the con- 
servation of the pine forests of the South. 
I firmly believe this new industry is an 
asset and benefit to timber farming in the 
South, and that it will continue to in- 
crease in the benefits returned to land 
ownership over a period of time, provided 
the landowners can be induced to adopt 
reasonable views regarding conservation 
and utilization. 

At the outset it may be said with as- 
surance that there is a fundamental mu- 
tuality of interests between the pulp and 
paper industry and landowners. The in- 
dustry supplies a long-needed market for 
low-grade timber; the landowner will have 
the benefit of the opportunity to furnish 
that raw material continuously. At the 
same time, the interests of the industry 
and of the landowners may be in oppo- 
sition to each other. The industry wants 
a uniformly continuous supply of pulp- 
wood of usable quality at a reasonable 


|: presenting these views I speak for 


cost, whereas the landowners usually want 
a spot market on which to sell their pulp- 
wood at a price sufficient to return at 
least a fair stumpage value, and in many 
cases, a more than fair return for the 
wood. Obviously, human nature is such 
that mill management is never satisfied 
with the profit it is earning currently, 
and likewise, a landowner can never re- 
ceive enough for the forest product he 
sells. I am sympathetic with both views, 
and I believe the two opposing views 
eventually will be reconciled to the mu- 
tual benefit of both interests. For some 
years an effort has been made to impose 
a public interest on private forest lands. 
This is proper, but before it can be wide- 
ly enforced the public must assume its 
share of the burden in recognition of the 
benefit it receives. 

At the very outset the question natural- 
ly arises, “Is the pulp and paper indus- 
try a desirable and necessary facility to 
timber farming in the South?” My own 
answer to that question was reached years 
ago. It is a most emphatic “Yes.” 

If the pulp and paper industry is either 
desirable or necessary in the South, then 
under what wood procurement methods, 
and under what forest management poli- 
cies and forest practices can it be eco- 
nomically and successfully operated, and 
at the same time be of greatest benefit to 
timber farmers and landowners in_ the 


2Presented before the Forestry Section of the Association of Southern Agricultural Workers, 


Atlanta, Ga., February 3, 1938. 
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South? It is believed the answer to this 


question can be determined only through 


long study and the use of much common 
sense. If there is a mutuality of inter- 
ests, the solution of the problems should 
be approached by the pulp and paper in- 
dustry, the landowners, and the public 
agencies who are likewise interested, in- 
telligently and in moderation, without pre- 
conceived prejudices. 

First, I wish to take up briefly the posi- 
tion of the pulp and paper industry. The 
views of the industry should not be con- 
demned too readily. The development of 
the pulp and paper industry in the South 
is in its infancy. The problems to be met 
are large and will prove troublesome be- 
fore they are successfully solved. Paper 
mills have moved into the South because 
they believe the move is economically 
sound and that there is opportunity for 
long-time operations at reasonable cost. 
Unfortunately, most of the mills to date, 


-either in operation, under construction, or 


projected, are what is known as “kraft 
mills.” They make kraft paper for bags, 
and kraft liner and board for containers. 
These products are all in the low price 
class of paper and will not admit high 
costs. This branch of the industry is 
likewise very highly competitive, and be- 
cause of the recent expansion there is 
likelihood of an over-production, further 
affecting the price of the finished prod- 
uct for some years ahead. Bleached sul- 
phate mills are coming into the South; 
two are already here, and more will no 
doubt follow. These mills make a high- 
er value product, but until the successful 
operation of such mills can be demon- 
strated, the entire cost structure must be 
maintained at a minimum, Likewise, we 
have one mill under construction in the 
South which proposes to convert pine 
pulpwood into cellulose to be made into 
rayon. The possibilities of further ex- 
panion seem very great. 


The capital investment in plant and 
conversion facilities may run from as 


much as two and one-half million to six 
or seven million dollars. The average 
cost of most plants is from three to five 
million dollars. Inasmuch as the paper 
industry, along with all others, recently 
came through a severe depression, it is 
generally in an unfavorable position to 
finance such obligations. Financing of the 
capital investment on a sound basis has 
been most difficult. Where it is not prop- 
erly financed on a long-time basis, there 
is grave likelihood of undue and im- 
proper pressure being placed on timber 
farmers in wood costs to enable the mill 
to provide for its amortization require- 
ments. Very few mills even when soundly 
financed and when well planned operate 
successfully for six months at least after 
construction is completed. This may be 
due to defects or omissions in construc- 
tion, to changes in mechanical or chemi- 
cal methods after plant construction be- 
gan, or to incompetent or otherwise in- 
efficient or undesirable personnel. 


After the trial period is completed, it 
may still require from one to two years 
to revise methods or processes so as to 
produce satisfactorily and economically 
the particular quality of pulp or paper in 
the quantity volume desired. During this 
period of development or of trial and 
error, if it may be termed such, the ef- 
forts of management must of necessity be 
devoted to conversion problems to the 
substantial exclusion of all other matters. 


Usually each mill has a separate de- 
partment in charge of all wood procure- 
ment and forest management activities. 
During the period of mill development 
the wood procurement division operates 
under previously determined and approved 
forest policies and practices. It is be- 
lieved thorough analytical examination 
will show most of these policies to be 
sound, However, they also must be sub- 
jected to the trial and error method and 
they must be revised and modified during — 
the first few years. Time will show a 
continuous improvement in both forest 
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policies and practices as the problems are 
worked out under operating conditions. 

Furthermore, the wood procurement 
division is usually under considerable 
pressure to hold down costs during this 
period of trial and error while the mill 
management is working out the most eco- 
nomic methods and processes. As_ this 
pressure extends down the line of man- 
agement it naturally increases until it 
reaches the individual dealing directly 
with the landowners or the public in his 
respective area. Consequently, the mill’s 
policies and practices are no stronger or 
weaker, no better or worse than the par- 
ticular individual’s interpretation of them. 
Such deviations from sound policy as may 
result because of these circumstances can 
be corrected only slowly. It is quite un- 
likely that the personnel in charge at the 
beginning of wood procurement and for- 
est management is ideal. No doubt there 
will be many changes made by each com- 
pany to obtain better results. 

On the other hand, present inadequate, 
inefficient, or incompetent policies or per- 
sonnel are not to be too readily con- 
demned. The Association of Agricultural 
Workers, which has so much to do with 
forming public opinion and with develop- 
ing favorable or unfavorable attitudes to- 
ward the pulp and paper industry, is 
strongly urged to proceed with caution. 
Where inequities occur, the reason for 
them should be carefully analyzed and an 
effort should be made with the mill man- 
agement to correct them. If there is no 
improvement after this has been done, and 
if reasonable educational efforts are un- 
productive, there is still ample time for 
regulation by law, if that seems to be the 
only way to accomplish desirable objec- 
tives. 

It is believed that a program of educa- 
tion of mill managers will succeed where 
compulsive legislation will fail. Certain- 
ly, until our American ideals have under- 
gone further radical changes, a small 
force engaged in educational work will 
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accomplish more than a larger force en- 
gaged in policing compulsion, 

Now, let us examine briefly the spe- 
cific things which the industry can or 
should do in the sound operation of the 
southern forests for the mutual benefit of 
the mill and the timber farmer, while at 
the same time protecting the public’s 
interest : 

1. Each mill should, wherever possi- 
ble, deal directly with the landowner to 
the exclusion of intermediate commission 
agents, brokers, or contractors. This is 
not possible in all cases and the method 
of procurement must be regulated largely 
by conditions within the economic area of 
each mill. 

2. Each mill should at least enforce 
compliance with the minimum conserva- 
tion rules and practices recently adopted 
by the mill owners. Wherever economi- 
cally possible it should adopt even higher 
standards of practice. 

3. Mills should attempt to get their 
wood supply only through improvement 
cuttings. This is not always practicable, 
because some forest areas have been over- 
cut during the past ten to twenty years 
for other forest products such as sawlogs, 
poles, cross ties, and there remains noth- 
ing in the stand but defective mature 
timber. If the number of seed trees is 
adequate to insure reproduction com- 
plete cutting of all defective timber is 
recommended. In such cases the cutting 
would be in the nature of an improve- 
ment cutting, but it would result in prac- 
tically denuding the land of mature but 
defective timber. 

4. Each mill should promote sound 
utilization practices on all forests in its 
economic area. Better utilization practices 
within the economic area will result in 
greater stumpage returns to timber farm- 
ers because of lower transportation costs. 

5. Where it is possible the mills 
should make first mortgage loans to good 
moral risks to insure a future timber sup- 
ply. Many mills will not agree with this 
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suggestion because they prefer company 
land ownership rather than the mortgage 
risk. I believe time will show that diversi- 
fication of brainpower and manpower in 
land management will prove more bene- 
ficial than company ownership of large 
areas. Such loans will provide the capi- 
tal for sound forest expansion at rea- 
sonable interest rates. This suggestion 
also should be considered by the public 
agencies. 

6. The forest or wood procurement 
division of each mill should render tech- 
nical advice on forest problems to all the 
timber farmers in its operating area. An 
expansion of this service is badly needed. 

7. Each mill should work in close co- 
operation with all public agencies for the 
public good. The mills should be leaders 
especially in forest protection and fire 
suppression methods and organizations. 

8. Each mill should strive for closer 
control over its wood procurement ac- 
tivities to assure a maximum money yield 
to the timber farmers operating for and 
with each mill. Much has been said of 
stumpage prices recently. A large part 
of the difficulty seems to be that some 
mills are operating over too wide an area 
rather than seeking intensive but sound 
utilization within a smaller area. Where 
operations are scattered over 150 to 200 
miles, close control is practically impos- 
sible and it further tends to diminish the 
returns to the timber farmers because of 
the higher transportation costs. 

No doubt there are many other things 
which the industry should do. I have 
merely tried to point out some which I 
think would benefit the situation. I sug: 
gest wide thought be given this subject 
and that some agency such as the U. S. 
Forest Service Regional Office in Atlanta 
serve as a central clearing house where 
all proposals can be reviewed, digested, 
and coordinated. Ultimately this will re- 
sult in the development of policies and 
practices mutually advantageous to the 
industry and to the timber farmers. 


Now let us examine the landowner’s 
viewpoint and consider his timber farm- 
ing problems, particularly in relation to 
the pulpwood supply. 

Fundamentally, the extent to which 
landowners may go in producing and pro- 
tecting timber for all uses is related di- 
rectly to the income or stumpage realiza- 
tion they can obtain from the forest prod- 
ucts. In other words, the cash require- 
ments of individual owners will largely 
regulate the degree to which forest con- 
servation will be practiced. Consequently, 
it is in the interest of sound forestry to 
provide a maximum return to the land- 
owner for the forest products he markets. 
This means a maximum return not only 
from pulpwood, but also from naval 
stores, sawlogs, poles, piling, cross ties, 
veneer blocks, and all other products. It 
is believed that the average return to 
landowners for other forest products has 
been just as low comparatively as for 
pulpwood, or, conversely, that the aver- 
age return for pulpwood has been just as 
high comparatively as for other forest 
products. I have never heard of a naval 
stores operator paying 15 or 20 cents per 
face if he could secure it for 12 cents, or 
of a sawmill operator paying $5 per M 
feet International 144 inch rule for saw- 
logs if he could buy it for $3 per M feet 
Doyle log rule. Hence, the conclusion 
must be reached in fairness that the pulp 
and paper industry is no better or worse 
than all other consumers of forest prod- 
ucts. Demand for a raw material work- 
ing through active competitive buying has 
always created price to the benefit of the 
seller in this country. So long as human 
nature is guided by past training, it will 
prove difficult to change the fundamental 
factor in buying. 

However, this statement does not meet 
the problem or solve the question. Be- 
cause of the large capital investment in a 
pulp or paper mill, it cannot cut out and 
move on as the sawmill industry has been 
accustomed to do. Paper mill manage- 
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ment must look farther into the future 
for its source of raw material. Hence, it 
is believed that the interest of the indus- 
try in the problems of the timber farmer 
will constantly increase and that it will 
attempt to solve them for the mutual 
benefit of both parties. 

Landowners or timber farmers in the 
South may be divided into two general 
groups: First, the group owning several 
thousands or more acres. Forest products 
are the primary source of income to this 
group. Second, there is the group of 
farm wood lot owners. This group is 
very large and the aggregate area in such 
ownership is large. 

Because the large landowners secure 
their primary income from forest prod- 
ucts, the areas controlled by them are 
generally better managed than those con- 
trolled by the smaller owners. 

The sale of forest products is usually a 
secondary or by-product income to small 
owners of farm wood lots. Too frequent- 
ly, the farmer gives insufficient thought 
and care io his wood lot. He is more 
interested in a spot market for wood lot 
products when cash is required than in a 
continuous current income from the for- 
est. 

However, both types of ownership have 
the same common interest. They also 
cover as wide a range of rugged indi- 
vidualists as will be found in the paper 
industry. Their attitude towards forest 
management varies greatly. There are 
some aggressive sound-thinking individuals 
who are trying to operate their particular 
areas with care and thought; there are 
some poverty-stricken, indolent individuals 
who care nothing for tomorrow, but will 
sell everything today for what they can 
secure. Of course there are many be- 
tween these two extremes. 

Inasmuch as the problems involved are 
the same, little distinction should be 
drawn between the two groups of own- 
ers. There is a great need among all 
landowners for wider education through 
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personal instruction, This burden should 
be assumed by the public agencies. 

Specifically, timber farmers of the 
South should be interested in the expan- 
sion of the paper industry and should co- 
operate closely with it in order to benefit 
from the present and future market the 
industry provides. Among the sugges- 
tions to timber farmers I would include 
the following: 

1. Each forest area should be operated 
on a sustained yield basis. Low interest 
rate loans will aid by reducing the eco- 
nomic pressure to overcut. 

2. Each timber farmer should cooper- 
ate actively with the fire protection and 
suppression organizations in his respec- 
tive area. The immediate danger of a 
diminishing supply of forest products lies 
as much in inadequate fire control as it 
does in overcutting. 

3. Where possible, each forest area 
should be operated to yield a current an- 
nual return rather than a periodic return 
at intervals. Where the income is cur- 
rent and continuous it provides cash re- 
turns to meet costs of administering the 
forest. It also seems to emphasize to the 
timber farmer the value of conservative 
forest practices. 

4. Where possible, each forest area 
should be operated under what is general- 
ly termed “integrated forest utilization.” 
This is difficult in many cases, as no 
market exists for some of the products 
grown. In such cases I believe it to be 
the duty of public agencies and of the 
community generally to develop local 
markets, and more particularly, to ad- 
vise and consult with landowners as to 
where the best markets for these products 
may be found. 

5. Timber farming should be diversi- 
fied as to the type of products to be 
grown. For example, where an area of 
advanced reproduction indicates the prob- 
ability of a future pole supply, such an 
area should be used for producing poles. 
Likewise, with sawlogs and other higher 
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value products. However, in this diversi- 
fication program the relationship of tim- 
ber farm products to markets must be con- 
stantly borne in mind. 

6. Where idle, unproductive land for 
either farm crops or timber crops exists, 
aid should be given timber farmers by 
public agencies to encourage the planting 
of trees on such areas. For some years the 
federal government has made seed loans 
to farmers. In recent years it has made 
other benefit payments to farmers either 
for growing soil conserving crops or for 
not growing crops at all. Why not loans 
or even outright grants for planting and 
growing timber as well? 

7. If the pulp or paper mill nearest 
the timber farmer makes its wood procure- 
ment policy so the farmer can sell his 
product directly to the mill, he must be 
induced to assume the responsibility for 
good forest practices. It is believed that 
sound, conservative forest practices will 
be effected more readily where the woods 
opelations are carried on directly by, or 
under the supervision of, the landowner, 
whose primary interest is in the income 
from the forest. Where woods operations 
are carried on by contractors or wood 
producers, whose primary interests lie in 
the operating profit, the forest practices 
carried out will be on a lower standard. 
In one case there is the subordination of 
operating profit to stumpage realization 
and in the second case the subordination 
of stumpage return to operating profit. 

8. Where possible, each timber farm- 
er should place his forest under a defi- 
nite plan of management. Many timber 
farmers are now growing defective tim- 
ber which will have little or no market 
value in the future. Such timber should 
be cut and removed from the land to 
permit the establishment of future forest 
growth of greater value. 

In considering the entire problem it 
definitely should be borne in mind that 
the public has a substantial interest in 
the sound operation and conservation of 


forest areas. Practically every phase of 
life in the Coastal Plain region of the 
South will be dependent in the future 
upon the soundness of the policies de- 
veloped, and upon their execution. Conse- 
quently, public agencies, both federal and 
state, as guardians of this interest, have 
a definite duty and obligation to per- 
form. However, I do not think public 
agencies should be the guardians of the 
net income or realization to individual 
farmers any more than they should be 
guardians of the wood costs of the mills. 
As I see it, it is the duty of public agen- 
cies to develop sound policies of forest 
utilization which will lead to the proper 
solution of these problems, and to see to 
it that they are executed. 

The public agencies also should con- 
centrate on the improvement of utiliza- 
tion methods and of manpower, and of 
fire detection and suppression methods. 
These are the greatest needs in the timber 
belt today. 

Beginning some ten or twelve years ago, 
the American Forestry Association has 
carried on an education program against 
fire in the South. This educational work 
was of great value and caused a consider- 
able change in public attitude. Since 
about that time all of the silvicultural 
phases of forestry have been emphasized 
continuously. The interest of public 
agencies has become more active and in- 
tensified each year. Numerous organiza- 
tions have sprung up, many of them of 
great value in having repeatedly empha- 
sized the necessity for sound forestry mea- 
sures. The activities of the Slash Pine 
Forestry Association of Waycross, Ga., 
are typical. This association’s activities 
have been most beneficial throughout 
southeast Georgia. Dr. Charles Herty’s 
efforts have been an important factor in 
awakening a consciousness for the neces- 
sity of fire protection. All of these activi- 
ties, and especially the efforts of the 
field men of your association, have had 
good results. However, I believe we have 
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over emphasized the production and _pro- 
tection fields of forestry and have under 
emphasized the sound utilization of the 
forests we are attempting to grow. Much 
of the publicity given the subject has 
tended to create the impression among 
timber farmers that they should grow tim- 
ber merely for the sake of possessing 
trees. There is danger in continuing this 
idea without emphasizing _ utilization. 
While, in the abstract, it may be fine to 
grow timber for the sake of possessing it, 
walking through it, admiring it, etc., we 
must remember that it costs money to 
grow a forest. 

Sound utilization has been neglected in 
ur forestry scheme. The Southern For- 
est Experiment Station has done a great 
deal during the past several years in the 
scientific investigation of timber utiliza- 
tion. It is essential that we have an ex- 
pansion of the activities of the Southern 
Forest Experiment Station. Many of our 
utilization problems could be solved in a 
comparatively short time if we had studies 
in progress on each forest type. The 
past year or two utilization studies have 
been carried on in Arkansas in the short- 
leaf pine belt. It would be desirable to 
have similar work carried on in the naval 
stores and in the loblolly pine areas. 
Despite these needs, there is grave likeli- 
hood that the appropriations for the U. S. 
Forest Service, and particularly for the 
Southern Forest Experiment Station, will 
be reduced by the federal Congress in its 
current session. Such a reduction would 
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result most detrimentally to the interests 
of forest conservation in the South. 

An expansion of the activities of the- 
state forest services would likewise have 
beneficial results. It is most difficult to 
reach the individual landowner through 
published bulletins and pamphlets. Pub- 
lic organizations would get far better re- 
sults if they were financially able to set 
up sub-regional offices throughout the tim- 
ber belt to establish close persona! rela- 
tionships with the timber farmers. We 
also need more stringent fire laws and 
better enforcement facilities for such laws. 
I wish to urge your association to work 
for the necessary appropriations and mea- 
sures, 

In closing, it seems desirable to point 
out that we are dealing with a matter of 
the widest public interest in the Coastal 
Plain region of the South. Not only are 
the pulp and paper industries, the timber 
farmers, and the public agencies inter- 
ested in the successful solution of these 
problems; they affect practically all peo- 
ple and all industries in the timber belt. 
If we are going to develop a successful 
basic policy and carry it out, we must at- 
tack the problem with absolute integrity 
of purpose, forgetting self-interest and 
self-advancement for the public good. 
Sound thinking, a moderate and tolerant 
attitude, and close cooperation and under- 
standing between the groups primarily in- 
terested will contribute greatly to the 
solution of this important and difficult 
problem. 
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HE University of New Hampshire will conduct its usual forestry summer camp 
beginning July 10 and ending September 3. This is intended primarily for 


forestry students in their junior year at the University, but others properly pre- 
pared may be accepted. The camp is located within the White Mountain National 
Forest in the valley of Swift River. 

An innovation this year will be a special course in fish and game management 
under the direction of Earl Hoover of the New Hampshire Fish and Game Commis- 
sion, assisted by other specialists. This course is open to all properly qualified, 
and will attempt to give practice in dealing with the problems in wildlife manage- 
ment. The resources of the University of New Hampshire, the hatcheries and 
equipment of the N. H. Fish and Game Commission, and the wildlife refuge of the 
U. S. Forest Service will be pooled to make the course comprehensive and practical. 


THE LUMBERMAN’S VIEWPOINT ON THE FORESTRY 
PROGRAM FOR THE SOUTH" 


By JULIAN F. McGOWIN 
W.T. Smith Lumber Company, Chapman, Alabama 


Foresters who wish to regard the lumberman to be the chief obstacle to, and the 
general public a militant supporter of better forest practices in the South should not 


read Mr. McGowin’s article. 


To do so may necessitate a decided change in point of 


view. It would appear that many lumber companies in the South have gone about as 
far, if not farther, than the public has a right to expect them to go with the existing 


type of public cooperation. 


What chance has forestry when fences to keep out cattle 


are torn down and when incendiarism goes unprosecuted? Every reader may answer 
the question for himself. 


something of the part the lumber in- 

dustry is playing in the progress of 
forestry development in the South, and to 
present some of the problems facing the 
manager of a commercial forest. Many 
people look accusingly at the lumber 
industry and wonder what steps it is 
taking to maintain and perpetuate the 
timber supply, particularly now since 
events in recent years have awakened a 
new public interest in forest conservation 
and management, because of its relation 
to soil erosion, flood control, climate, 
game supply, and recreation. If these 
values are important, and if it is desir- 
able to perpetuate our forests, it would 
be decidedly helpful if it can be shown 
that good forest management is commer- 
cially profitable and attractive. 

Lumber and other wood-using indus- 
tries have developed examples of success- 
ful forest management. Methods are be- 
ing constantly improved by technical ad- 
vice from the Forest Service and by the 
experience cf operators, but the local 
official and rural people who influence 
most directly the management of commer- 
cial forests are often still apathetic or 
even hostile. 

The number of examples of successful 
forestry practice which industry can show 


|; is the purpose of this paper to show 


are necessarily few. The era of exploita- ° 


tion from which we are emerging was not 
conducive to forest conservation and man- 
agement. We now can see that much of 
this exploitation was wasteful, just as the 
exploitation of all other natural resources 
was wasteful. 

Only a few years ago stumpage was 
plentiful and cheap, transportation was 
difficult, and under those conditions not 
many conservation measures were possible. 
The number of present day farmers who 
cut and burned fine timber to clear their 
fields testifies to this fact. 

In recent years, however, values have 
changed. Forest products now find a 
ready market as sawlogs, poles, naval 
stores, or pulpwood. New locations for 
large sawmills are not easy to find and, 
wherever possible, existing mills are try- 
ing to lengthen the life of their operations. 

In 1935 six sawmills in the South 
were certified by the Lumber Code Au- 
thority as growing more timber than they 
were cutting. These six companies owned 
just over one million acres of land. In 
addition, 137 sawmills and other indus- 
trial owners, controlling more than ten 
million acres of land, were listed as con- 
serving growth for future use or making 
provisions for keeping their land _pro- 
ductive. The interest in this development 
has been so great in the past three years 
that the Conservation Department of the 
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Code Administration has been maintained 
as an activity of the Southern Pine As- 
sociation. This organization has worked 
unceasingly to inform lumber operators 
about the possibilities and methods of 
improving forestry practices. During the 
past three years those in charge of this 
department have visited almost every 
landowning mill from Virginia to Texas, 
and they report that practically all of 
them are now endeavoring, in varying 
degrees, to protect their lands and keep 
them productive. 

At this stage of our development, for- 
est management may be summed up as 
adequate fire protection and reasonable 
cutting practices to leave a growing stock 
of trees. Management plans must vary 
considerably according to the species, the 
condition of the stand, and the economic 
position of the company. A concern with 
a large plant and small remaining supply 
of timber obviously cannot hope for a 
sustained yield operation. In other cases 
the output of the plant has been adjusted 
to the growth of the forest. The Great 
Southern Lumber Company is about to 
close down its sawmill at Bogalusa, Lou- 
isiana, which is the largest in the South. 
This does not mean that the lands belong- 
ing to this company have been neglected. 
On the contrary, its forestry efforts go 
back to 1919, and it has 30,000 acres of 
pine trees which were planted by hand 
between 1920 and 1930, A_ subsidiary 
corporation operates a paper mill from 
wood grown on this company’s land, and 
some of the company’s second growth 
stands are already producing pulpwood 
and sawlogs. 

In April 1937 there was held at Wash- 
ington a Forest Conservation Conference 
under the auspices of the National Lum- 
ber Manufacturers Association. This con- 
ference was attended by representatives of 
eighteen industrial organizations and four- 
teen public agencies. Here the lumber 
industry pledged itself anew to the prin- 
ciple of sustained yield and offered its 
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full support in obtaining proper forestry 
practices. 

Since the beginning of the development 
of the pulp and paper industry in the 
South the paper companies have been 
careful to protect and manage their own 
land. During the last year they went a 
step further and adopted a set of rules to 
govern the pulpwood cutting done on land 
belonging to other people. These rules 
are designed to leave a growing stock on 
the cut-over areas. 

It appears that the vast majority of all 
the forest land in industrial ownership in 
the South is now under some form of 
management. This, however, represents 
only a small percentage of the total for- 
est area, probably not much over 10 per 
cent. There are more than 10,000 saw- 
mills operating in the South, yet only a 
few hundred of them own or may hope to 
acquire enough land of their own for a 
sustained yield operation. The others 
must depend on logs and timber bought 
from landowners. In Montgomery, Ala- 
bama, the several sawmills, concentration 
yards, veneer mills, and other wood-using 
industries shipped a total of more than 
75 million feet of lumber in 1937. Yet, 
so far as I have been able to learn, these 
mills own only a few hundred acres of 
forest land. This is not an unusual situa- 
tion and it shows that landowners and 
mill operators are two separate groups. 
The business of growing timber is sepa- 
rate and distinct from that of manufactur- 
ing it into a finished product, 

It seems now that there should be fewer 
sawmill units. The remaining mills, how- 
ever, should be properly equipped to pro- 
vide an adequate market for the products 
of the adjacent forests. This does not 
mean that competition would be elimi- 
nated, but it should help to preserve the 
present proportion of ownership. Forest 
industries will be in a much better posi- 
tion if their supplies are drawn from a 
large number of small landowners. Some 
large holdings are desirable, as is a cer- 
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tain proportion of government ownership, 
but it is to be hoped that the bulk of our 
forest land will continue in small, inde- 
pendently owned holdings. We have the 
experience of many European countries to 
show that such a distribution in owner- 
ship is possible. Les Landes, the naval 
stores producing region in France, is an 
especially fine example. 

Whe owns most of our forest land? 
Why has the South, as a whole, been so 
slow to realize-the vast potentialities of 
its forests? Who causes the thousands of 
forest fires we see every winter? What 
should be done to assure proper care and 
management of our forests? Perhaps an 
answer to these questions can be found 
in the experience of commercial man- 
agers. Farmers, as a group, are the prin- 
cipal owners of forest land. Any state 
forester or district ranger will tell you 
that rural people set most of the woods 
fires. In the Gulf States for the five-year 
period 1932-1936 the Forest Service lists 
three chief causes of forest fires as fol- 
lows: smokers, 19.4 per cent; debris burn- 
ing, 10.9 per cent; incendiary, 47 per 
cent. This makes a total of 77.3 directly 
attributable to rural people. Obviously 
our efforts must be directed to these peo- 
ple if we are to achieve any measure of 
fire protection. Until fires can be con- 
trolled, no further forestry measures are 
possible. 

In Walton County, Florida, a lumber 
company attempted for several years to 
protect the land it owned there. How- 
ever, local people persisted in burning 
it, and finally this company was forced to 
abandon any further attempts at protec- 
tion. In an adjoining county they were 
able to secure proper protection, and 
there is a fine stand of young trees to 
show for it. In Dixie County, Florida, a 
company fenced a 30,000 acre tract of land. 
There were many protests because this 
had been an open range for cattle. One 
man in particular protested—he owned 
forty acres of land and 700 head of cattle. 


In Crenshaw County, Alabama, a fire 
guard caught a man in the act of setting 
fire to woodland belonging to a lumber 
company. This man had fastened a corn 
cob saturated with kerosene to the end 
of a piece of wire. Applying a match, 
he walked through the woods setting fire 
as he went. In this case the probate 
judge generously offered to impose a fine 
provided the State Commission of For- 
estry would pay all court costs and agree 
to remit the fine. The following year 
(1936) this same man was seen starting 
another woods fire. Brought to court 
again, the defense of his lawyer was that 
the woods had always burned, so the 
judge would not convict him. If the 
cause of forest conservation suffers in 
those counties, who is to blame? In the 
adjoining county of Butler in Alabama 
the officials expressed their determination 
to enforce the law. Here excellent prog- 
ress has been made in fire protection, and 
yet the fines imposed amount to only 
$20 in two cases. The knowledge that 
the law will be enforced is enough. 

It cannot be emphasized too strongly 
that the success of any private or state- 
wide forestry program in the South is 
dependent on the sympathy and coopera- 
tion of the rural people. A classic ex- 
ample happened in western Louisiana 
some years ago. A lumber company 
fenced twelve sections of land in order to 
protect it from fire and practice some 
form of forest management. In one night 
this three-strand barbed wire fence was 
cut at practically every post by neigh- 
boring people who resented losing the use 
of this land. Many other such examples 
might be cited from every part of the 
South. 

The state extension services are the 
logical agencies to do a large part of the 
educational work necessary, and it is 
difficult to understand why this organiza- 
tion has not made greater efforts to make 
farmers conscious of the possibilities of 


their forests. Mr. Arthur O. Weidelich, 
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in his paper read to this association last 
year, called attention to this fact. Also, 
it might be asked if it is logical to make 
benefit payments in the name of soil 
conservation to farmers who permit their 


woodlands to burn. The Federal Land 


Banks are government agencies which 
have loans on thousands of southern 
farms. The company with which I am 


connected has made many timber pur- 
chases in the past few years which had 
to be released by the Federal Land Bank 
and the proceeds applied to the land- 
owner’s note, Would it not be practical 
for the Federal Land Bank to specify or 
require some form of selective cutting? 
Instead, we are generally required to cut 
everything eight inches and larger. 

Farm forestry should not be difficult 
to promote, for actually it appears that 
the farmer would have considerable ad- 
vantage over a commercial forest in grow- 
ing timber. For large holdings the chief 
items of expense are: taxes, fire protec- 
tion, cost of patrolling the land to pre- 
vent theft, and overhead. The farmer 
would have very little, if any, expense 
for the last three items and generally the 
ad valorem tax assessments are less against 
farmers than for larger landowners. A 
tax assessor in Alabama remarked that 
no land in his county had timber on it 
until it was sold to a sawmill. One lum- 
ber company which bought several thou- 
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sand acres in the past two years to con- 
solidate its holdings found that in every 
purchase the valuation of the former own- 
er was less than the assessment against 
the corporation. 

Patrolling land against theft is a seri- 
ous and necessary expense. In some 
places it is difficult to obtain a convic- 
tion for timber stealing. Lightwood, 
staves, dogwood, cedar, and other forest 
products which bring a high return are 
very tempting to some log haulers and 
truck drivers. 

The only disadvantage to the farm 
woodland owners would be in marketing 
the products sold. This has been met in 
other countries by the formation of co- 
operative associations. 

Regardless of whether the forest owner 
is a farmer, private individual, or cor- 
poration, the three conditions necessary 
for future development of our southern 
forests may be summed up as: 

1. Fire protection. 

2. Fair taxation. 

3. Some security for forest ownership. 

Support from organized agriculture can 
play an important part in bringing this 
about. The industrial owners are develop- 
ing the technique of management, but only 
an informed public opinion can meet the 
public obligations involved and remove 
the existing barriers to better care of our 
forest land. 


BRS 


INCOLN CROWELL, a Senior member of the Society, and Massachusetts state 

forest fire warden for the Cape Cod district for the past 14 years, was killed 
April 5 when his automobile was struck by a railroad train. 

He obtained his B.S. degree in forestry at the University of Maine in 1906, and 


his M.F. degree from Yale in 1907. 


He had also attended the Biltmore Forest 


School for a short period, and had made a tour of the forest regions of Germany 


in 1912. 


U. S. Forest Service and the Indian Service. 


Prior to entering state service in Massachusetts, he had been with the 


He was 55 years old. 


RELATION OF GROWTH CHARACTERISTICS OF SOUTHERN PINE 


TO ITS USE IN PULPING* 


By C. E. CURRAN 
U. S. Forest Products Laboratory” 


The Forest Products Laboratory has been a pioneer in the study of the pulping 
possibilities of southern pines. For over twenty-five years this important agency has 
studied the problem, and present developments in the South are a direct outgrowth of 
its work. In addition to demonstrating the fact that the standard pulping processes 
are applicable to southern pines, the work of the Forest Products Laboratory has estab- 
lished many relationships between the growth characteristics of a given species and 
the properties and value of the pulp produced. The best grades of pulp are produced 
from trees that have not grown too rapidly, that have a definite proportion of spring- 
wood to summerwood, and that have few knots. In other words, forest management 
practices have a profound influence on the value of the southern pines for pulping 
purposes. If the southern paper industry wishes to have an adequate supply of quality 
pulpwood it must be ready and willing to pay a premium for such wood. Even now 
it would appear to be a sound business practice to do so. 
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F-HE current expansion of the pulp 

| and paper industry in the South 

gives rise to varied expectations ac- 

cording to the experience, background, or 
personal interest of the observer. 

The proponents of an industrial South 
view the spectacle of new and _ larger 
pulp mills with justifiable optimism, con- 
sidering the investments which they bring, 
the jobs which they provide, and the in- 
come and taxes which they contribute, all 
built on a foundation of widespread pine 
resources. In contrast, a certain degree 
of anxiety may be felt by those industries 
with which the pulp mills will compete 
for wood. - Foresters, too, have expressed 
some concern about a situation that might 
mean the progressive destruction of young 
pine stands and ultimate loss of all the 
values they represent. 

Both points of view must be fully con- 
sidered. Undoubtedly this development 
will contribute much to the prosperity of 
the southern states. It is going to bring 
money into the pockets of the farmers 
and timber producers and to the laborers 
who find work in the mills. Just as surely, 
unless timely action is taken, it is going 
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to create a lively hazard of denuding the 
very forest lands whose rich promise in- 
duced the mills to come south in the first 
instance. 

The latter result would disappoint the 
hopes of many people, including those 
of us who have made the pulping of 
southern pines almost a life-time study. 
More than 25 years ago the Forest Prod- 
ucts Laboratory conducted pioneer inves- 
tigations in the then new sulphate process 
as it applies to southern pines, and we 
feel that our work has been a_ potent 
influence in the tremendous growth of 
the southern industry that has followed 
the use and adaptation of that process. 
In subsequent research we have developed 
methods of making white papers from the 
pines. We have participated in the cur- 
rent experiments relative to newsprint pro- 
duction from southern woods, including 
the use of semibleached sulphate pulp, 
which we consider the most promising 
answer to the whole southern newsprint 
problem. Throughout the course of these 
and many other experiments our view 
has always been toward the development 
of southern pulpwood resources not as a 
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bonanza for quick exploitation but as a 
productive and self-renewed asset of the 
country. 

As a member of the Forest Service I 
believe—and I think you share our belief 
—that by a proper approach to the prob- 
lem, by suitable steps toward conserving, 
harvesting, and reproducing the forest 
growth, adequate supplies of wood for any 
reasonable utilization can be assured. Such 
steps will provide a permanent source of 
income to the farmer, the landowner, and 
the community. This is the forest crop 
principle, the issues of which are squarely 
before us today. In establishing the crop 
system, the information and _ influence 
which agricultural extension workers are 
able to bring to bear will be very nearly 
all-important. 

A prerequisite to intelligent manage- 
ment of any crop is an understanding 
of the use value and possibilities of that 
crop as affected by its manner of growth; 
and it is my purpose to throw a little 
light on this question with respect to the 
pine wood crop and what it is good for 
in pulping processes. Both the farmer’s 
interest in a profitable woodlot and the 
industry’s interest in a permanent and 
adequate wood supply rest on one basic 
conception. This is the realization that 
wood, like any other natural product, is 
variable in growth characteristics, and 
that such characteristics are just as impor- 
tant in the use value of wood as in any 
other farm crop—spring wheat and winter 
wheat or sea-island and upland cotton, 
for instance. 

It is common fallacy, even among those 
who should know better, that “wood is 
wood,” and that little difference exists 
between trees. Everybody admits, of 
course, that there is a difference between 
hardwoods and softwoods, that some spe- 
cies grow larger than others, that clear 
lumber is better than knotty lumber, and 
so on. The general tendency, however, is 
to assume that all loblolly pine, for exam- 
ple, will exhibit the same properties and 
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be suitable for the same uses. Fortunately 
or unfortunately, this is not true. 

Pine trees now growing on southern 
farm woodlands and in the country at 
large constitute a source of raw material 
from which can be made all the types of 
paper used in the United States. Their 
varied possibilities arise from the differ- 
ent ways in which they respond to condi- 
tions of site, soil, and spacing, being evi- 
denced in a good many ways—among 
which I wish to call special attention to 
the following: 

1. Fast or slow growth, represented by 
wide or narrow annual rings. 

2. Differing amounts of springwood 
or summerwood in the rings. 

3. Differing amounts of sapwood or 
heartwood in the tree. 

Everyone who has cut or handled pine 
—longleaf, shortleaf, slash, or old-field 
loblolly, is familiar with these differences, 
and | think you will easily credit the 
conclusion that they are effects of individ- 
ual tree growth rather than strictly species 
characteristics. It is these that carry over 
into the character of the pulp produced. 
Of course, if there is some one species 
that you favor against all others, you are 
doubtless backing a winner. But be sure 
of the type of growth you want in that 
species and the kind of paper in view, and 
work toward them. By proper attention 
to them it is possible to set up in advance 
the raw materials best suited to the differ- 
ent pulping processes and products. 

Except in a most general way, it is not 
my province to go into the conditions 
and cultural practices which develop these 
various characteristics; in the South this 
is a special field of the Southern Forest 
Experiment Station, in cooperation with 
which we are conducting some very inter- 
esting studies. I want to consider the raw 
product as it exists and point out some of 
its papermaking possibilities. 

Heretofore the necessity for consider- 
ing these matters has not been so evident. 
The reason is that up to the present time 
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practically all the pulp produced in the 
South hds been of the so-called brown- 
kraft or sulphate type. In this process 
the wood, reduced to the form of chips, 
is treated with an alkaline cooking liquor 
consisting of sodium hydroxide and so- 
dium sulphide. The process gets its 
name, sulphate, from the fact that in the 
important step of recovering the cooking 
chemicals sodium sulphate is employed. 
Sulphate liquors are alkaline. They dis- 
solve the resins and readily pulp both 
heartwood and sapwood. Springwood and 
summerwood behave differently, but with 
the ordinary run of material a conglomer- 
ate pulp can be produced which is en- 
tirely suitable for the paper board, the 
wrapping and similar coarse papers for 
which southern pines have been so suc- 
cessfully used. 

But the picture is changing. Paper 
technologists as well as the public are 
acutely aware of the trend in the South 
toward bleachable sulphate pulps for 
book and bond and possibly for newsprint 
papers. At least four mills are operating 
or are in the process of construction with 
the production of bleachable sulphate 
pulp in view, and if these developments 
are to be permanently successful greater 
care will need to be exercised in growing 
or selecting the raw material. For one 
thing, in the interest of smooth or closed 
sheets, it is desirable that relatively high 
proportions of thin-walled springwood be 
employed. Another point to be observed 
is to secure wood of relatively low heart 
content free from decay and low in resin, 
as these factors influence color and bleach 
consumption. In general a wood of dif- 
ferent quality is necessary for the 
bleached pulps than for pulps used in 
coarser paper grades. 

Then there is the exciting possibility of 
applying the sulphite process to southern 
pines; this means newsprint and all man- 
ner of white paper products—even rayon, 
which is actually the first objective at 
Fernandina, Fla. In the sulphite process 


a solution of bisulphite of lime in mixture 
with sulphurous acid is the pulping agent. 
As ordinarily applied, acid sulphite liq- 
uors will not reduce heartwood and are 
powerless to remove resins. It is true that 
the unpulped heartwood, which is recov- 
ered as so-called screenings, can be con- — 
verted into boards by additional process- 
ing, but it is much more desirable that 
this low-grade by-product be eliminated 
if possible through the use of wood con- 
taining a minimum amount of heartwood, 
and that it be low in resin content. In 
sulphite pulping it is also highly desir- 
able to use material having a relatively 
high content of springwood. Our experi-_ 
ments have shown that the pulp strength 
increases proportionately with the amount 
of springwood present, a fact that is 
somewhat curious as well as important, 


-as we shall see later. This type of fiber 


also improves the uniformity and smooth- 
ness of the sheet surface, which is of 
prime importance in printing or writing. 

A third pulping method, and one which | 
must be thoroughly developed if southern 
pines are to be used for newsprint, is the 
mechanical process. Here the wood is 
reduced to pulp by the use of a grind- 
stone. For newsprint, sulphite pulp is 
the “binder” and groundwood is_ the 
“filler.” A  pulpwood of good color is 
essential if groundwood pulp of satisfac- 
tory properties is to be secured, and 
again it is desirable that the wood have 
a relatively high proportion of spring- 
wood for the best results. The propor- 
tion of heartwood is of little importance | 
so far as strength properties of pine: 
groundwood pulps are concerned, but: 
since heartwood is usually of a relatively 
dark color the presence of much of this: 
type of wood is immediately reflected in) 
the color of the pulp. Resin content is: 
also a factor here. A high resin content| 
is bound to result in a “pitchy” ground-- 
wood pulp, which will eventually cause: 
operating difficulties on the paper ma-- 
chine. | 
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With the exception of the mechanical 
process, all the methods used to reduce 
wood to pulp require a chemical action 
which is largely a solution of the lignin 
and noncellulosic components of the 
wood, releasing in purified form the cel- 
lulosic fibers. One of the conditions 
necessary for uniform chemical action is 
a uniform raw material. For this reason 
it is rarely practicable to pulp mixtures 
of species or even widely varying types 
of the same species. If enough energy 
is applied to reduce one type of wood, 
too much action on the other type present 
destroys much of its inherent value. 


In the case of the southern pines, par- 
ticularly those of extremely rapid growth, 
conditions are frequently encountered 
where the springwood and summerwood 
are so unlike as to be the equivalent of 
two different species. The springwood 
fibers are thin-walled and easily amenable 
to the action of the pulping agents. They 
are likewise much more easily processed 
after the pulp has been prepared from 
the flat, ribbonlike fibers. The summer- 
wood fibers, on the other hand, are thick- 
walled and hence stiff and resistant to 
reduction and processing. Hence arises 
the seemingly strange fact that a stronger 
pulp is produced from the slenderer, in- 
herently weaker fibers; they “felt” to- 
gether better. 

Of course both springwood and sum- 
merwood fibers are invariably present in 
southern pine. This disadvantage, how- 
ever, can be overcome if the quantities of 
each are relatively constant. Difficulty 
arises when the proportions vary from 
batch to batch. Inevitably, under such 
conditions, a nonuniformity of pulp re- 
sults unless the mill operator can adjust 
his operations to the particular batch be- 
ing cooked. This is by no means a sim- 
ple matter. 

There is another characteristic of the 
rapid growth wood now coming into the 
which requires rather 


southern stands 


from the vertical. 
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careful consideration. This is the so- 
called compression wood, which we have 
recently found has a definite bearing on 
pulp quality. Compression wood appar- 
ently arises from some state of strain 
during growth, as when the tree leans 
Regardless of what 
method is used to pulp this material, the 
resulting pulp and paper is of subquality. 
We believe this is due to a special kind 
of twist in the internal structure of the 
fibers; but, regardless of what is the 
cause, the fact remains that such material 
is of low value. Extremely rapid growth 
almost invariably results in a certain 
amount of compression or abnormal fiber, 
and hence it appears that forest manage- 
ment methods directed too exclusively to 
fast growth are not conducive to a yield 
of high-grade pulpwood. 

There are certain other factors having 
a bearing on the utilization of wood at 
the pulp mill. Generally speaking, any 
material less than 4 inches in diameter 
is uneconomical; first, because of difficul- 
ties in removing the bark, and, second, 
because of the large number of sticks 
which must be handled in preparing the 
chips. 

Knots must always be accounted an 
impairment of the value of pulpwood in 
proportion to their size and number. The 
knot fiber is usually dense and hard to 
penetrate with cooking liquors; no species 
surpasses the southern pines in this re- 
spect. The knotty parts of the chips 
have to be removed from the pulp mass 
by screening. They are not necessarily 
a total loss, as it is the custom at many 
mills to dump in the screenings with the 
next cook, but knots are not what the 
pulpmaker primarily intends to buy as 
raw material. They are, so to speak, the 
flies in his ointment, which he must strain 
out. The careful grower, however, will 
take pains not to produce too many of 
them. Much, we know, can be accom- 
plished toward their elimination by prop- 
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er planting, thinning, and pruning of the 
stand, which with your help, we hope to 
see widely established in practice. 

The weight of the wood is important lo 
the pulp manufacturer. The denser the 
wood the greater the weight yield of pulp 
per cord, other things being equal. An 
exceptionally dense piece, however, is 
likely to be filled with pitch or to be so 
resistant to the action of chemicals that 
the final yield of pulp and the quality 
of the fibers will be less than would be 
obtained from a somewhat lighter mate- 
rial. 

So far as the mill is concerned, no risk 
is involved in buying by the cord, as the 
net weight of actual wood in the average 
cord of pine of a day’s run holds fairly 
steady. From the point of view of the 
individual grower, however, the case is 
different. Purchase by the cord offers no 
premium on selection or on the produc- 
tion of dense wood by careful growing 
methods. On this basis, an exceptionally 
good lot of wood might bring no more 
than 50 or 75 per cent of its inherent 
value, while light-weight stock brings 
more than it is actually worth as a source 
of pulp. 

The alternative system of purchase by 
weight on delivery has recently been in- 
augurated at one or two mills. Such a 
system is worthy of the careful considera- 
tion of owners in any steps they may take 
toward organized growing and marketing 
of pulpwood. It would insure every load 
of wood bringing its proper return at the 
prevailing scale of prices. 

In view of the whole pulpwood-growth 
picture, which I have sketched only 
briefly, and in the barest details, one cen- 
tral impression emerges, and that is that 
if the weodiot owner is to make the most 
of his timber farming he will attempt to 
supply the type of material which the 
pulp mills can best utilize. In so doing 
he can demand a premium for his prod- 
uct. To some extent he can actually spe- 
cialize his growing practice, and in any 


event he can hold back material which 
is not well adapted to any pulping process 
and can divert it to one of a half-dozen 
other uses. 

Generally speaking, the best pulpwood 
will be relatively uniform in growth, 
which means that the thinning of the 
wood lots will need to be so handled that 
extremes of growth rate are not encour- 
aged in any given stand. Despite weight 
requirements, a relatively high ratio of 
springwood to summerwood is desirable 
and can also be regulated by the thin-. 
ning practice. If the wood contains much 
heart, it is obviously not suited for sul- 
phite pulping and can be best disposed of ' 
to mills operating the sulphate or other’ 
alkaline process. The same holds true for’ 
groundwood, except that if the heartwood 
is not dark in color it can be utilized in 
this process. 

Before concluding these comments per-: 
haps a word should be spoken about hard-- 
woods. The recent Forest Survey figures: 
show approximately half the existing 
stands to be of this type. The Forest: 
Products Laboratory has studied these spe- 
cies as pulpwoods, evaluating their grind- 
ing possibilities, their use in sulphite and 
sulphate pulps, in the production of news- 
print, book, bond, and many other grades 
of papers. A few years ago we even de- 
veloped a new  semi-chemical pulping; 
process now used successfully in the pulp- 
ing of gum and chestnut for fiberboards; 
and other papers. With conditions as: 
they are the economics of utilizing south- 
ern hardwoods for pulp are somewhat 
hazy, but a limited use is already an ac- 
complished fact, and as our efforts with) 
the pines approach a successful conclu- 
sion more intensive effort is being directed 
toward the hardwood species. We feel] 
confident that they, too, will find a promi- 
nent place in the general wealth of pulp: 
resources with which the South is en- 


dowed. 


For his own interest and the larger wel- 
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fare of the South, the farmer should be 
made aware of the possibilities of pulp- 
wood as one part of his timber program. 
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price should follow a rising trend, and in 
all fairness the mills can afford to pay 
the higher price for pulpwood if the qual- 


With the industry heading South, compe- 
tition in the purchasing of pulpwood will 
increase. Other things being equal the 


ity of the material which they receive is 
such that they may realize higher yield 
and better pulp quality. 
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SHELTERBELT PLANTINGS FoR 1938 


ARMERS in the Plains States are asking for increased planting of shelterbelt 

strips under the Prairie States Forestry Project. Plantings under the project, 
authorized by Congress last year, are a continuation of shelterbelt planting begun 
in 1935 with emergency funds. 

In six states 4,300 miles of shelterbelt plantings have been allotted for 1938, 
about 60 per cent more than were planted in the three previous years. Shelterbelt 
mileage quotas for 1938 are: North Dakota, 350 miles; South Dakota, 400 miles; 
Nebraska, 900 miles: Kansas, 800 miles; Oklahoma, 1,050 miles; Texas, 800 miles. 
The 38 million trees needed this year are produced and planted by the U. S. Forest 
Service. Farmers fence the shelterbelts where necessary and cultivate the young 
trees at least three times a year for two or three years until the trees are large 
enough to form a canopy. In the southern parts of the project cultivation generally 
is not required after the second year. 

The native cottonwood and the Chinese elm have made the greatest and fastest 
growth. These two species are chiefly used for the center rows of the shelterbelts 
with ash, American elm, hackberry and locusts in intermediate rows. The Forest 
Service reports that good young trees from proper sources, properly planted, pro- 
tected, and cultivated have made it possible to obtain relatively high survivals of 
tree belts even with drought, which in 1936 was most severe. The average survival 
for the six states for all plantings to date is 70 per cent of the 44 million trees 
which have been planted. Tree planting in the shelterbelts is no more expensive 
than planting in any other area, except for the cost of cultivation. One acre of 
shelterbelt will protect about 20 acres of crop land from wind at a cost of about 
4 cents per protected acre per year. 


USE OF INDOLEBUTYRIC ACID TO STIMULATE THE ROOTING 
OF DORMANT ASPEN CUTTINGS 


By ALBERT G. SNOW, JR. 


; 1 
*Northeastern Forest Experiment Station' | 


The realization of the importance of planting to the successful achievement of the 
objectives of many conservation programs has led to increased emphasis on the devel- 
opment of suitable planting methods and the low-cost production of stock. Vegetative 
propagation offers a means by which these problems can be solved, at least in part. 
Another use of vegetative propagation is as a forest tool for the immediate use of 
excellent hybrids and selected superior individuals or strains found in the natural 
forest that must be multiplied as clones to maintain their inherent characteristics. 
Indolebutyric acid was found {6 stimulate greatly root formation of dormant cuttings of 
large-toothed and trembling aspen. 


F the many ways in which forest 
(7) trees may be propagated vegeta- 

tively, such as root sprouts, layer- 
ing, grafting, and cuttings, the method 
most likely to succeed in the low-cost pro- 
duction of stock on a large scale is the 
use of cuttings. As a number of forest 
species normally root poorly from cut- 
tings, some procedure such as chemical 
treatment must be found that will in- 
crease the percentage of cuttings rooting. 
It was this need for a method of multi- 
plying certain species and white poplar 
hybrids as a clone that led to the investi- 
gations reported in this paper (8). 

As a result of the fundamental work of 
Kogl, et al (6, 7), Thimann, et al (9, 
10), and Went (12, 13, 14), the use of 
such indole derivatives as indolebutyric 
and indoleacetic acids as growth stimula- 
tors has received much attention. The ap- 
plication of these substances in stimulat- 
ing root production on cuttings has been 
further encouraged by Cooper (1, 2), 
Hitchcock and Zimmerman (4, 5), Zim- 
merman, et al (15), and others. In at- 
tempting to root cuttings uf woody spe- 
cies these workers have been partially suc- 
cessful with some species of such genera 
as Acer, Ficus, Ilex, Malus, and Taxus. 
Their efforts have been concerned mainly 
with the treatment of greenwood cuttings 


The work reported here was considered 
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necessary as no reference was found that! 
dealt with the chemical treatment of dor-- 
mant aspen cuttings with indole deriva-- 
tives. Under normal conditions dormant 
cuttings of either large-toothed aspen 
(Populus grandidentata Michaux) or trem- 
bling aspen (P. tremuloides Michaux) are: 
dificult to propagate vegetatively, scldom 
rooting more than about 1 per cent unde 
nursery conditions. Experiments con- 
ducted in conjunction with the project o 
forest genetics at the Northeastern Forest} 
Experiment Station indicated that cormant 
cuttings of these species taken at the prop- 
er time can be rooted to the extent of 
about 65 per cent by the optimum chemi- 
cal treatment. 


Metuops EmMpioyep 


Over 2,500 cuttings about six inches ir 
length were taken at various intervals dur: 
ing their dormant period in late winter 
and early spring and treated with dif 
ferent concentrations of indolebutyric 03 
indoleacetic acid for varying lengths 0) 
time. The concentrations varied from |] 
to 80 milligrams of acid per liter o 
water, and the time of treatment from & 
to 166 hours. 

The cuttings were secured from on 
year stump sprouts growing near Mou 
Carmel, Conn. These sprouts were im 
mediately transported to a greenhousé 
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and cut in lengths of six inches, with a 
clean, angular cut of about 45 degrees at 
the basal end. After immersion of the 
basal ends of the cuttings in about one 
inch of the chemical solution for the 
specified length of time, they were planted 
to a depth of about four inches in a sand 
or peat-sand mixture. Though steam pipes 
were below the propagating benches, the 
sand temperature seldom exceeded that 
of the air by more than two degrees, 
with the air temperature ranging from 60 
to 75 degrees Fahrenheit throughout the 
course of the experiments. From 10 to 
90 cuttings were used in each group. Al- 
though the number of cuttings was rather 
small to cover the full range of condi- 
tions studied, the results are believed sig- 
nificant because of the large per cent 
rooted with treatment as compared with 
the controls. 

In addition to the regular treatments so 
far described, several series were run 
using one or the other of two types of 
cuttings illustrated under A in Figure 1. 
On one type two slices, extending through 
the cambium layer to the xylem, were 
made on opposite sides of the basal por- 
tion of the stem prior to chemical treat- 
ment. On the other type of cutting, sev- 
eral notches were cut in the sides of the 
basal end before treatment with indole- 
butyric acid. 


TABLE 1] 


ROOTING OF ASPEN CUTTINGS TAKEN THE LATTER 
PART OF JANUARY AND FIRST PART OF FEBRUARY 


Concentration of 
indolebutyric acid 


Length of (milligrams per liter) Tap water 
treatment 5 10 20 40 80 controls 
Hours Percentage 
8 ae Or 0.05 00 0:0 0.0 
18 0:0 0.0) 0:0) 30:0 ee 0.0 
22 OOM 0:0 0:0 0:0 0.0 
44 OOP LON 17.05 52:0 Eos 6.0 
66 MO MOU es 0.0 


90 100 00 00 00 0.0 0.0 
— 00 00 00 00 0.0 
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RESULTS 


Indolebutyric Acid Treatment.—The re- 
sults of this study indicate that, aside 
from the proper chemical treatment, the 
most important consideration for securing 
optimum rooting of dormant cuttings of 
aspen is the relative seasonal period 
these cuttings are made. This is brought 
out by comparison of Tables 1 and 2. 
Table 1 indicates that when the cuttings 
were taken during the latter part of Janu- 
ary and early in February negative re- 
sults were secured in most instances, al- 
though chemical treatment did increase 
rooting in five cases, the highest being 
about 30 per cent and the others 17 per 
cent or less. On the other hand, when 
the cuttings were taken at the end of the 
dormant season during the latter part of 
March, just as the leaf buds were begin- 
ning to swell, the per cent of rooting se- 
cured with chemical treatment showed 
positive results in nearly every case. Cut- 
tings collected at this time rooted more 
than 45 per cent in six of the various 
tests, with one treatment causing more 
than 66 per cent of the cuttings to root. 
The controls only rooted on an average 
of about 5 per cent. The type of roots 
illustrated in Figure 1 is typical of the 
results secured in these later series. The 
poor response of cuttings collected and 
treated during the earlier period is illus- 
trated in Figure 2. 


TABLE 2 


ROOTING OF ASPEN CUTTINGS TAKEN THE LATTER 


PART OF MARCH JUST AS THE LEAF BUDS 
WERE BEGINNING TO SWELL 
Concentration of 
indolebutyric acid 
Length of (milligrams per liter ) Tap water 
treatment 1 5 10 20 controls 

Hours Percentage 
22 13300) 20.0) "53:0 40.7 0.0 
24 50.0 66.8 5.0 
46 46.8 40.0 26.7 20.0 0.0 
51 * 50.0 6.7 ; 6.7 
70 20:0 20:0 20.05 26:8 8.9 
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Fig. 1—Dormant cuttings of large-toothed aspen 55 days after being treated with 10 mg. of 

indolebutyric acid for 27 hours, following “slice” or “notch” treatments. 

taken just before the buds burst in the spring; 

rooted, in contrast to only about 6 per cent of the untreated controls. A. “Slice” and “notch” 

methods of pre-treatment; B. good root formation on a notched cutting; C. excellent root forma- 
tion on a sliced cutting; D. fair root development on a normal, treated cutting. 


These cuttings were 
about 50-65 per cent of the treated cuttings 
p 
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Fig. 2—Dormant cuttings of aspen 25 days after treatment. These cuttings, taken the latter 
part of January, rooted on an average of about 15 per cent with treatment and about 3 per 
cent for the controls. A. large-toothed aspen cuttings, the four on the left treated with 20 mg. 
of indolebutyric acid for 66 hours and the four on the right untreated controls; B. end view of 
callous on the same cuttings as in A. C. excellent callous on treated cuttings which finally 
rotted, with no roots being produced; D. typical treated cuttings of Populus grandidentata with 
good top and poor root development; E£. typical treated cutting of P. tremuloides with good 
top and poor root development. 
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From the tests performed under the 
conditions of these experiments, it appears 
that the most uniformly effective range of 
chemical treatments lies mostly within 5 
to 20 milligrams of indolebutyric acid for 
approximately 22 to 51 hours. Maximum 
rooting of cuttings occurred when they 
were treated for 27 hours with a solution 
containing 10. milligrams of acid per 
liier. The cuttings given this treatment 
not only rooted to a greater extent but 
also appeared to be more vigorous than 
any of the others. it is interesting to 
note that, within certain limits, the use of 
weaker concentrations of this chemical, 
for a longer time than the treatment giv- 


_ing maximum rooting, caused practically 


equivalent percentages of rooting. The 
same general trend is evident with a 
stronger conceniration for a shorter length 
of time. This is depicted in Table 2, 
which shows almost equally good results 
from either a treatment of 10 milligrams 
per liter for not more than 27 hours, or 
from treatments of 5 milligrams or less 
per liter for at least 27 or 46 hours. 
However, these other possible treatments 
are often toxic in nature and attended 
with numerous adverse effects, such as 
“burning” of the stems and leaves, and 
the inhibition of bud development. 

There appeared to be no significant 
difference between the per cent rooting of 
trembling and large-toothed aspen cut- 
tings in these experiments, although 
slightly better top development was noted 
for the latter. 

Indoleacetic Acid Treatment—Although 
indoleacetic acid did stimulate to a lim- 
iled extent the rooting of aspen cuttings 
taken during the latter part of January 
and early in February, results secured 
with this chemical were not nearly as 
satisfactory as those obtained with indole- 
butyric acid. Only 10 per cent of the 
two series of cuttings treated with 40 or 
80 milligrams of acid per liter for 40 
hours rooted, while the results of all 
other treatments were negative. However, 
no tests with indoleacetic acid were made 


with the cuttings secured in March, and 
future experiments with cuttings taken at | 
this time should be undertaken before : 
discarding this chemical in favor of in- | 
dolebutyric acid. 

Rooting Medium.—For the rooting of! 
aspen cuttings, a fairly course sand was } 
found to be superior to the peat-sand | 
mixture. Vekhov (12) found that in the : 
propagation of woody cuttings the best | 
substratum was a pure, washed, coarse- . 
grained, quartz sand. This type of medi-. 
um is more easily penetrated by air, more | 
sterile, a poorer conductor of heat, andj 
is less likely to be toxic from the stand- . 
point of acidity. The peat in any mixture ¢ 
is more likely to prevent adequate aera-. 
tion, cause more rapid heating, and pro- » 
duce acid conditions incompatible with: 
the normal development of specific types: 
of cuttings. In a study of different types: 
of rooting mediums, Hitchcock (3) found: 
that every generus had specific require-: 
ments as to acidity, aeration, etc. There 
also seems to be an optimum moisturey 
balance that must be maintained to secure: 
optimum rooting, too much moisture caus-4 
ing early rotting of callous before roots: 
are formed, and too little moisture re-* 
tarding the growth of the callous untill 
food reserves in the cutting are greatly, 
depleted. 7 | 

Significance of Callous——In following; 
the development of the treated cuttings iti 
was noted that, although excellent callous 
formed at the basal end or along any cu 
surface where the cambium was exposed. 
as illustrated in Figure 2 under C, this 
was not indicative of potential root forma 
tion. Even though abundant callous oc~ 
curred, if roots were not formed within 
about 30 to 40 days, the callous tissue 
turned brown and finally rotted away. 

Pre-treatment of Cuttings—lt is poss 
sible that, by exposing more of the cambi/ 
um of a cutting to the action of the 
growth substances by slicing or notching 
(Fig. 1), an increased stimulating effec 
would be produced. Although the re 
sults of the preliminary trials were no 
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entirely conclusive, excellent rooting of 
the pre-treated cuttings occurred equal to 
the highest percentages given in Table 2, 
and it is believed that some such treat- 
ment may still further increase the root- 
ing of cuttings of these species. These 
preliminary experiments seemed to indi- 
cate that notching the base of the cut- 
tings increased the per cent rooting. More 
work along this line is desirable. 

White Poplar Hybrids—Over 1,500 
cuttings of several new white poplar hy- 
brids were treated similarly to the aspen 
series. The results were variable, some 
rooting to the extent of about 70 per cent, 
while in others no rooting was secured. 
Further work with dormant cuttings of 
these trees is necessary before any defi- 
nite recommendations can be made. 


SUMMARY 


This study indicated that (1) dormant 
cuttings of trembling and _ large-toothed 
aspen can be rooted to the extent of at 
least 65 per cent by treating with 10 
milligrams of indolebutyric acid per liter 
for about 27 hours; (2) maximum root- 
ing is secured when dormant cuttings of 
these species are taken just before the 
buds are beginning to burst in the spring; 
and (3) abundant callous is not indica- 
tive of potential root formation. 
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TOOLS AND METHODS IN AN EXPERIMENTAL PRUNING OF 
WHITE PINE 


By WM. MOLLENHAUER, JR.’ 
Allegheny Forest Experiment Station 


The results of the study here reported show: the superiority, by virtue of lower time- 


costs, less tree injury, 


and greater labor safety, of certain tools and methods of using 


them for pruning dead limbs of northern white pine, with evidence that timecost need 


not increase with height from t 


he ground, except as limb size increases; why selec- 


tion of workers is as important as choice of tools; and that stand density has little 
effect on artificial pruning of this species. 


HE advantage of some thinning of 
| i forest is generally recognized to- 

day, but the old problem of wheth- 
er or not forest tree pruning is practical 
is still unsettled. Differences in results 
from artificial and natural pruning, varia- 
tions in the healing of pruning wounds 
on different tree species due to season of 
wounding, inherent species characteristics, 
and even the once thoroughly settled point 
of closeness of pruning to the bole, are 
all more or less unknown. There is, how- 
ever, a growing acceptance of the belief 
that some pruning is desirable for im- 
proving the future quality of lumber, 
especially for such valuable species as 
northern white pine (Pinus strobus L.) 
on which dead limbs persist for 30 to 50 
years or longer. 


In spite of the lack of definite informa- 
tion state and federal stand improvement 
work of the last few years, performed 
chiefly with Civilian Conservation Corps 
labor, has included more and more prun- 
ing, and the need for accurate informa- 


tion on these matters 1s daily more urgent, 
particularly since many white pine plan- 
tations and natural stands now, and in 
the future, will require treatment. With 
these things in view this study was made 
to determine the relative time costs for 
pruning dead white pine limbs with vari- 
ous pruning tools now on the market and 
to determine the best of several methods 
for using them. 

The desirability of such a study is im- 

ediately apparent to anyone who tries 
to choose from among the many models 
shown in any pruning tool catalog, but 
up to 1933, when Guillebaud (3) made 
a study of tools and methods in use in 
England, investigations of this problem 
were incidental to pruning studies. In 
1936 Davis (2) made a more specialized 
study of tools and methods of use for 
western white pine (Pinus monticola, D. 
Don) and Bull (1) did the same for long- 
leaf pine (Pinus palustris, Miller). The 
work of these authors gave results which 
are paralleled in this report. Guillebaud 
was the first author to report on the Tar- 
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cism in the preparation of the article; Karl E. Pfeiffer, Assistant State Forester of Maryland, 
and Ava We Kuppe, Camp Superintendent, and R. L. Catlin, Junior Forester, Civilian Conserva- 
tion Corps, for their aid in the field work; John Alexander, Oliver Tucker, John Velmeot, and 


A. M. Wood, veteran C.C.C. 
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through the actual field work, and Earl C. Weber of Philadelphia, Pa., for his assistance and ad- 


vice in modifying certain saw designs. 
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zan* method and his favorable conclu- 
sions were supported by Renshaw (5) 
who worked out and applied the same 
method in 1936. 


Pruning on conifers, by these authors 
and others, has usually been on dead 
limbs because of added danger of decay 
from pruning live limbs. 

A pruning study for hardwoods was 
made by Moss (4) bu: as with conifer 
pruning studies prior to Guillebaud, the 
emphasis is placed on questions of im- 
proving future lumber quality, rather 
than on determining the desirability of 
certain tools and methods of using them. 


Tue Locu Raven EXPERIMENT 
FOREST STAND 


A 25-year-old northern white pine-yel- 
low poplar (Liriodendron tulipifera, L.) 
plantation, set out in 1914 from 2-0 
stock, on the shores of Loch Raven,? Md., 
was selected for the experiment. A thin- 
ning experiment also was under way in 
this stand. The trees were originally 
spaced 6x6 feet, but mortality has reduced 
this to a very irregular approximate 8 x 
8 foot spacing. The yellow poplar con- 
stitutes about 15 per cent of the stand 
and was not used in the tool study as it 
self-prunes almost to the crown. 


The actual pruning was done from 
March to May at the period of greatest 
cambial activity. Only healthy crop trees 
were used in this test, usually of the inter- 
mediate and codominant crown classes. 
These ranged from 30 to 45 feet in total 
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height with dead limbs from 19 to 26 
feet above the ground or a mean span of 
22 feet to crown. D.b.h. varied from 5 
to 11 inches. There was an average of 9 
to 10 whorls of dead limbs from ground 
to crown with 6 to 10 limbs per whorl. 
This does not include one or two small 
twig whorls of the first few years’ growth. 
Above 7 feet the whorls were 2 to 3 feet 
apart. 


Figure 1 shows thinned and unthinned 
parts of the stand and the type of trees 
pruned. 


EXPERIMENTAL DESIGN 


Because of the large number of tools 
the study was divided into two parts. The 
preliminary test was a rough check to 
eliminate those tools which showed: (1) 
excessive tree damage, (2) high danger to 
worker, (3) comparatively high timecosts. 
It left the best tools to be compared un- 
der a more refined and detailed final test, 
which would also include consideration of 
the effects due to varying stand density 
and methods of tool use. Differences due 
to men were studied in both preliminary 
and final tests. 


Answers were sought for the following 
questions: 

(1) Are there significant differences* in 
timecosts between: 

(a) Various pruning tools, regardless 
of workers or stand densities? 

(b) Different workers, regardless of 
tools used or stand densities? 


°The essential feature of this method is to climb to the height to be pruned and then to 


work down. 
tate climbing. 
the whorls above this. 


The pruner may force his way through or saw off a limb in each whorl to facili- 
The 0 to 7 inch division can be done first and a short ladder used to climb into 
These and other modifications have no appreciable effect on timecost. 


The term “Tarzan” was first applied by Dr. Bailey Sleeth of the Bureau of Plant Industry, who 
objected that “climb down” method was inaccurate since climbing up was equally important. 


2One of Baltimore’s water reservoirs. 


+As used in this article the term “significance” indicates that a comparison of two or more 


objects, or groups of objects, shows differences which are a result of inherent qualities of the 
objects themselves and not a result of chance or errors arising from sampling. A significant 
difference” between mean timecosts indicates that the tool or method with the lower mean time- 


cost is definitely superior in rating. 
* 
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(c) Different stand densities, regard- 
less of workers or tools used? 

(d) Various methods of using tools 
regardless of workers or stand densities? 

(e) Different bole divisions as height 
increases above 7 feet from the ground, 
regardless of tools used, workers, or stand 
density? 

(2) Are certain tools: 

(a) More damaging to trees than oth- 
ers, regardless of worker? 

(b) More dangerous for the worker, 
regardless of methods used? 


TOOLS AND METHODS TESTED 


The 21 tools shown in Figure Z were 
selected from the catalogs of 6 manufac- 
turers. Of these, numbers 3, 9, and 16 
were modifications of numbers 1, 10, and 
17, respectively. The changes consisted 
of shortening of blade or handle to ailow 
freer movement between the closely set 
white pine limbs. The modified forms 
were used in the study. 


Two types of ladders were included; a 
homemade 12 foot oak ladder without 
taper, and a 20 foot window cleaner’s 
model in 5-foot sections. 

The methods studied were as follows: 
(1) One-hand tools from ground and lad- 
der. (2) Two-hand tools from ground 
only. (3) Pole tools, using 9, 14, and 
9 foot pole lengths, from ground and 
ladder. 4. The new Tarzai method. 


WORKERS 


The men were chosen from some 200 
C.C.C. enrollees of a veterans’ camp. The 
work was explained to them and volun- 
teers were called for. Five volunieered 
and were given a 5-day training period 
after which 3 were selected to do the 
actual pruning work throughoui the en- 
tire study. 

STAND DENSITIES 


Three densities, in plots laid out for 
this study, were selected: the original 
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stand (approximately 8 x 8 feet), 12 x 
12 feet, and 17 x 17 feet spacings. 


PRELIMINARY TEST 


In this test tools and men and _ their 
relative timecosts, and tool damage to tree 
and danger to men, were the tactors con- 
sidered. All work was done in the orig- 
inal unthinned stand, No trial of meth- 
ods was made in this and all work above 
7 feet, except for pole tools, was done 
from a 10 foot ladder. Each of the 3 
men used each tool on 3 trees, or 9 trees 
for every tool. The trees were selected 
mechanically in groups of 3 and _ these 
were assigned by lot to each man and 
tool. 
groups would be relatively uniform only 
trees with 4 whorls from 0 to 7 feet were 
chosen. Timecost recording divisions 
were for 0 to 7 feet and the first 3 whorls 
above 7 feet. Only actual time for prun- 
ing the tree and setting and climbiag the 
ladder was recorded. Trees with dead 
limbs over 2 inches in diameter were re- 
jected, as it is generally agreed that limbs 
over this diameter tend to have _heart- 
wood and exposing this by pruning may 
increase the danger of disease infection; 
such trees would not be pruned under 
ordinary field conditions. 


FINAL TEST 


In this test the effects of stand densities 
and methods of using pruning tools were 
included with tools and men in determin- 
ing relative timecosts. Tool damage to 
tree and danger to user were not con- 
sidered. Four tools, the 3 handsaws and 
1 polesaw which showed best results in 
the preliminary test, were used in the 
final test. The handsaws were used with 
the Tarzan method, and the most efficient 
one, the 514 point California model, was 
used with the ladder method also. (The 
polesaw is in one sense a method, but for 
purposes of analyses, methods and tools 
were considered one class in this test.) 


In order to insure that the tree- 
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Fig. 1—The Loch Raven plantations, site of the pruning and thinning experiments. Thinned 
plots in foreground and through center. Dense unthinned plots in right and left background. 


Fig. 2—Tools used in the Loch Raven study. See Table 1 for names and descriptions. 
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Fifteen groups of 5 trees each were 
selected in each of the 3 densities. Three 
of these groups in each density were 
then drawn by lot for each tool, or tool 
and method, or 45 trees for each tool, 
and each man then drew 1 of these 3 
groups, thus making a unit of 5 trees on 
which each man used each tool, or tool 
and method, in each density. 

Timecost recording® for the 0 to 7 foot 
bole division was the same as in the pre- 
liminary test, but above 7 feet several 
changes were made, as all pruning was 
carried to the crown (approximately 22 
feet). In the Tarzan method recording 
began when the worker left the ground 
and continued while he climbed, severed 
all limbs while descending from the crown 
to 7 feet, and returned to the grouad. Re- 
cording for the ladder method was for 
time used in pruning that portion of the 
bole which could naturally be reached 
from a 10, 15, or 20 foot ladder length, 
and the time was subdivided to show ac- 
tual pruning time and time used in erect- 
ing and climbing the ladder. Pole tool 
recording was for time used in pruning 
that bole division which could be reached 
with a 9, 14, or 19 foot pole length. 


REsuLTS OF PRELIMINARY TEST 
ELIMINATION OF TOOLS FOR DAMAGE TO 
TREE AND DANGER OR EXCESSIVE FATIGUE 

TO WORKER 


Toolsc4, Oya. dl. 21S 210 sandeo 
were eliminated for damage to tree, dan- 
ger to worker, or excessive worker’s 
fatigue. The ratings for each tool are 
given in Table 1. They are somewhat 
arbitrary and not based on complete data, 
as it was impossible to keep accurate 
time record and at the same time inspect, 


measure, and record all tree damage or 
to estimate and record all danger to work- 
er. In general those tools rated “heavy” 
are worse than the records showed. The 
term “slight” indicates that damage to 
tree, danger to worker, or worker’s fatigue 
had no appreciable effect on the opera- 
tion. “Medium” indicates that these fac- 
tors were distinctly noticeable and impor- 
tant, but not sufficiently damaging to war- 
rant discarding the tool. “Heavy” indi- 
cates that bark gashes, spauls (bark strip- 
ping), or serrations, were a menace to 
the tree, or that there was a definite dan- 
ger to the worker or that fatigue of 
worker was so great as to increase non- 
productive rest time to more than 50 per 
cent of the total timecost. During the 5- 
day training period the poletool-ladder 
method and the homemade ladder were 
discarded because of high danger hazards 
to worker and unwieldiness. 

Tools 1, 10, and 17 were discarded 
after the training period as being essen- 
tially the same as 3, 9, and 16, respec- 
tively. Tool 15, the gullet tooth saw, was 
eliminated in favor of 16, the carpenter 
type saw. Tool 2, the 7-point California 
saw, was discarded because of excessive 
gumming of the teeth. 

The remaining tools, numbers 3, 6, 8, 
9, 13, 14, 16, and 20 were used in analyz- 
ing the differences in mean_timecosts.® 
Of these number 6, the heavy polesaw, 
was retained despite high damage rating 
in order to check thoroughly a tool which 
is in general use. 


TIMECOSTS 


Tools.—Table 1 gives the timecosts of 
all tools used in the preliminary test. 
The differences between those statistically 


_ “Timing by limb number or diameter or by set bole height was discarded as being too com- 
plicated and not representing actual field conditions. 


‘ : : ; d 
¢ R. A. Fisher s shortcut method of analysis of variance was used. As illustrated in Geo. W. 
Snedecor’s “Analysis of Variance” this made possible the arrangement and computation of variance 


between factors and differences of 
mathematical labor and the results 
; ; 

Mean timecosts” are hereafter 


means of these factors’ units with relatively short and simple 


give an accurate picture of the significance of these values. 
referred to as 


” 


“Timecosts. 
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compared are given in columns 3 and 4, 
Table 2. 

An analysis of the data from the 0 to 
7 feet bole division of the preliminary 
test showed that of the 6 tools considered, 
the pole axe used as a mace had a low 
timecost of such significant difference from 
the other tools that it was accepted with- 
out further check. The No. 20 shears 
had a high timecost of such significant 
difference that it was discarded without 
further consideration. The double edged 
saw, number 14, was also rejected, be- 
cause of the 4 remaining tools, all of 
which were handsaws, it had the highest 


timecost and damage ratings. 

The data from the first 3 whorls above 
7-foot bole division showed the same 3 
handsaws leading, and these, along with 
the polesaw number 6, were chosen for 
the final test. This polesaw was given 
preference over the other tools despite 
its very poor tree damage and worker’s 
safety record, because of its very favor- 
able timecost and present general use for — 
pruning work. | 

Men.—The data for the 0 to 7-foot bole 
division showed no differences in time- — 
cost that were significant, although the 
trend for some men to be faster than oth- 


TABLE 2 


MEAN TIMECOST DIFFERENCES BETWEEN TOOLS COMPARED 


Differences: between mean timecosts in seconds 
Preliminary test Final test 


Tool number Compared to 3 whorls 
and name toolnumber 0-7 feet above7 feet 0-7 feet 7 feet to crown 
1 2 2 4 5 6 
8 Pole ax-mace : 3 511 
8 9 47 
8 16 51 
8 14 57 
8 20 74. 
3 Saw, California 9 16 16 8 92 
3 5% point 16 20 46 24 70 
3 14 26 
3 20 43 
3 6 26° 238 
3 13 27 
; Saw, butche ~ ~ 
5 ner : 22° 
9 7 point - it ~ si " 
20 PAG 
; 13 ll 
3 6 42° 146 
ols 39 
16 Saw, carpenter 14. 6 
16 6 point 20 23 
fe 13 19° 
16 6 (Pp 168 
; 3L 61 
14 Saw, double edge 6-7 pt. 20 1 | 
6 Pole saw, Spoint C:tC*‘S ee | 
a I! 


fk 
Differences exceedin 
column 6 were signifi 


’ *The tools in column 
except where the superscript 2 
had a lower timecost than thos 


% 18.23 in column 3; 36.68 in column 4; 7.66 i 1 ‘ pall 
cant and are indicated by bold face type. conn 55 aod ae 
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ers was here indicated. In the 3 whorls ee g 

above 7-foot bole division the tmecost Ss|/f54 3 5 

for Man I was significantly lower com- As FAR = F 
pared with Man III. Man II also had a 

lower timecost than Man III, but the dif- 
ference was not significant. This seemed " 3 

to indicate that along with differences of & A ae: 4, > 
timecosts due to skill there were other B\nAn w = 


differences due to working above ground 
and that this might be very important in 
selecting men for high pruning work. 


REsuLtTs OF FrinaL TEsT 
TOOLS AND METHODS OF USING THEM 


damage 
_Very slight 
__Very slight 
___Very slight 
Very slight 
__Very heavy 


Table 3 gives the timecosts of all tools 
used in the final test, and the differences 
between them in both the preliminary and 
final tests are shown in Table 2. Anal- 
ysis of the data in the final test for the 
0 to 7-foot bole division? showed the dif- 
ferences between timecosts of the 3 hand- 
saws to be significant, and the California 
514-point saw as the most efficient of the 
three. 

In the 7-foot to crown bole division the 
timecost differences between the Califor- 
nia 514-point saw (No. 3) and the other 
tools were highly significant, but those 
between the Carpenter and Butcher type 
saws (Nos. 16 and 9) used with the Tar- 
zan method, and between the Butcher saw 
used with the Tarzan method and the Cali- 
fornia 514-point saw used from a ladder 
(Nos. 9 and 3L) were not significant. In 
actual field work the differences in time- 
cost between these poorer tools would be 
relatively unimportant, but the superiority 
of the California 514-pcint model would 
be a decided factor in economical opera- 
tion. 

In Table 3, use of the California 514- 
point saw with both methods shows the 
Tarzan method to be an easy leader over 
the hand tool-ladder method. The ease 
and security of this method are well illus- 
trated by Figure 3. The benefits are most a) 


TABLE 3 


Remarks 


7 to 14 feet best work. Difficult t> guide 
above 14 feet 


Best vallecround) too) seen 
Second best tool... 
hind bests too] === 


7 ft. to crown 
0 
0 
422 
461 
568 


in seconds 


MEAN TIMECOSTS AND GENERAL RATINGS FOR ALL TOOLS IN FINAL TESTS 
2 
Mean timecost 


0 to 7 ft. 
63 
87 
71 


SAW eo 
saw, 


and name 
Pole saw, heavy, 18 inches, 


Carpenter 6 pt. saw. 
California 514 pt. 

used with ladder... 
Sw je 


California 5% pt. saw —._. 
Butcher 7 pt. 


1 
Tool number 
All tools except 3L used with Tarzan method. 


16 
9 
3L' 
6 


"This bole division gives the truest picture of the tool itself, as variations of timecost due 
to agility or fearlessness of the worker are at a minimum. 
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apparent above 15 feet, which is the ap- 
proximate span limit from a 10-foot lad- 
der. Table 4 shows the increasing loss of 
efficiency for the ladder method above 
this height, through more proportional 
nonwork time and the reduction of the 
working span as height increases insecur- 
ity and danger, and definitely proves that 
ladder work timecost increases with height 
from the ground due to this increasing 
proportion of nonwork time. This does 


ieee es YS we a ‘ 
Fig. 3.—(Left) California 5% point saw used 
17-gauge, 5 point curved saw on 19-foot pole. 


not apply to the Tarzan method where 
the only increase in timecost is due to 
larger limbs at greater height. 


MEN 


The differences between the timecosts 
of Man I and III and Man II and III were 
highly significant in both bole divisions, 
thus further confirming the evidence of 
the preliminary test that selection of men 
is fully as important as choice of proper 


from 20-foot iadder. (Center) Heavy 18-inch, 
(Right) California 5% point saw used with 


Tarzan method, pruner sitting on branches, 
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tools. This substantiates conclusions al- 
ready reached by Davis. It is also in- 
teresting to note that the significance of 
differences between timecosts of men is 
porportionately greater in the 7-foot to 
crown bole division than in the 0 to 7- 
foot division. Table 4 further emphasizes 
this in the low percentage of nonproduc- 
tive labor time shown by Man I,° which 
is a clear indication of greater individual 
ability or skill in the handling of the 
ladder. However, the use of only 3 men 
in the experiment is a defect, and the re- 
sults should probably be considered as 
an indication rather than a proof. 


STAND DENSITIES 


The differences between the timecosts 
of the various stand densities were without 
significance in either bole division. A 
separate computation of the timecosts for 
the 10 and 15-foot ladder observations 
showed no significance in the total vari- 
ance for stand densities in either bole divi- 
sion, but did show a barely significant 
difference between the timecosts of the 
12x12-foot and 17x17-foot densities for 
the 10-foot ladder length observations. 

We would expect any significant increase 
in timecost to appear in the 15-foot ladder 
observations, where the additional length 
noticeably increases unwieldiness, and in 
the extremes of density (the unthinned 
check plots and the 17x17-foot thin- 
nings). Instead we find it in the relatively 
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mobile and easily handled 10-foot ladder 
observations, and in the midway 12x12- 
foot thinnings. We therefore feel that 
this one barely significant difference may 
be disregarded, as due to some unexpected 
factors, such as exceptionally large limbs 
or an indisposed worker, which affected 
the particular group of trees which fell 
to one of the 10-foot bole division and 
12x12-foot density units.® 


CONCLUSIONS 
MACE-CLUB 


The pole ax used as a mace (No. 8) 
is unquestionably the most efficient tool 
for the 0 to 7-foot bole division. The only 
damage arises from the formation of stub 
holes when the limbs are knocked off. These 
occur in about 50 per cent of the opera- 
tions and the “collar,” characteristic of 
northern white pine, is broken in about 
25 per cent. Just how this affects future 
lumber quality is not known at this time. 
Some believe it results in formation of 
pitchpockets and entrance of decay organ- 
isms. The author believes that such pitch- 
pockets will not affect the lumber beyond 
the annual ring of the pruning year and 
that deposition of pitch in the hole will 
be an effective insurance against decay. 


EDGED TOOLS 


The edged tools in general require a 
higher degree of skill than is vsually 


available for pruning work. If men can 


TABLE 4 


PERCENTAGE OF TOTAL PRUNING TIME USED IN ERECTING AND CLIMBING A SECTIONAL LADDER 


10-foot ladder setup 
(Average No. of whorls 


(Average No. of whorls 


Man pruned, 3.6) 
Per cent 
I 13.6 
II 12.6 
11 16.5 
Percentage of total 14.0 


time for all men 


20-foot ladder setup 
(Average No. of whorls 


15-foot ladder setup 


pruned, 2.0) pruned, 1.5) 
Per cent Per cent 
Bows 42.2 

41.6 
38.6 
38.0 42.2 


*This man had been a painter. 


°This separate analysis reduced the total density observations from 75 to 15 for each density, 
thereby greatly increasing the possibility of error from insufficient sampling. 
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be trained to cut on the upstroke much 


of the damage may be avoided. Use from 
a ladder greatly increases the worker's 
hazard and 2-hand edged tools such as 
the double-bitted ax should never be used 
above the ground. 

The No. 12 ax is unsuited for work 
on dead limbs, particularly large ones. 
Where they exceed 14-inch diameter it is 
necessary to jerk the tool, and this often 
results in heavy tree damage. Consider- 
able skill is required for proper operation 
and a slight slip can easily slice off half a 
square foot of bark. Used on live limbs 
under 14-inch diameter, or on species 
with heavy bark, it may be a good tool. 

(By oversight the machete was not in- 
cluded in the study.) 


SAWS 


Handsaws as a class are the best tools. 
They are easier to use, do less damage 
to the tree, and are the safest of all. 

Freak models, such as deep gulleted 
teeth (No. 15), are usually inferior to 
standard types. Double-edged saws are 
seldom used on both sides and the unused 
edge is constantly snagging. Pull stroke 
models are preferable for most pruning 
as the operation is usually above the 
waist, so that a push stroke loses the 
benefit of body weight and relies almost 
entirely on muscular exertion. 

The California saw with 514 points 
(No. 3), long needle teeth, and pull stroke 
was found to be the best all ’round tool 
for this type of pruning, as the slim blade 
and pistol grip make it ideal for working 
between the close-set limbs of white pine. 
The Butcher and Carpenter types (Nos. 
9 and 16) are good tools, but inferior to 
the California type. 

In general, pruning saws for work above 
7 feet should be 16 inches or under in 
blade length and with the blade as nar- 
row and tapering as is practical with 
rigidity. 

The heavy 17-gauge, 5-point, 18-inch 
curved, pullcut polesaw (No. 6) is prob- 


ably the best tool of this type, but the 
type is none too good. Lighter models 
“shimmy” when used with poles longer 
than 9 feet. Poles over 9 feet bend under 
the pressure necessary to operate them, 
as can be seen in Figure 3. Use of more 
rigid, but lighter, aluminum poles might 
overcome this. Setting the saw at a great- 
er than 15-degree angle on the pole causes 
it to “hang” in the limb. Falling sawdust 
is a constant menace to vision and the use 
of goggles slows up the work. Undercut- 
ting the limb to prevent spauling is prac- 
tically impossible above 15 feet, as the 
tool is too cumbersome to work in the 
necessary position. The method, advocated 
by Simmons, (6) of cutting until the limb 
bends, stopping as it breaks and resuming 
and finishing the cut while the limb hangs 


by the stub requires a knack and is not 


always effective. Above 15 feet the cut 
becomes almost vertical and this further 
disturbs the control of the “breaking,” 
while the longer pole makes quick and 
accurate operation of the tool more difh- 
cult. 

The values for this tool given in Table 
3 are for the entire bole division from 
7 feet to crown, but since this tool gives 
best results from 7 to 12-14 feet (the 9- 
foot pole length), which corresponds to 
the first 3 whorls above 7 feet of the 
preliminary test, the data for this tool in 
both tests were further analyzed. Another 
variance table was computed to determine 
whether there was a significant difference 
between the timecosts of the two tests, as 
the preliminary test removed 3 whorls 
and the final test only 2.9 whorls; none 
was found. A similar comparison of the 
preliminary test figures for tool No. 3, 
the 514-point California saw, showed these 
preliminary test results to be reasonably 
accurate. We therefore feel justified in 
stating that even in its most efficient field 
the polesaw shows no superiority in time- | 
cost over the California saw, and in the 
higher bole divisions it is decidedly in- | 
ferior, while high damage and danger rat- 
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ings further disqualify it. Unanimous 
opinion after the test classed it, both 
figuratively and literally, as “a pain in the 
neck.” See Figure 3. 


SHEARS 


Of the shears only No. 20 does clean 
work, and even with this tool frequent 
retrimming is necessary, while the ten- 
dency to reach around the bole often re- 
sults in leaving an edged stub. Timecost 
is high. Used on live limbs this tool’s 
comparative freedom from resin “gum- 
ming” may improve the relative time cost. 

Present pole model shears are totally 
unsuitable. The work is almost 100 per 
cent bad, with stubs 14 inch and over. 
Timecost and excessive worker’s fatgiue 
make this the worst tool of all those 
tested. 


METHODS 


The Tarzan method is superior to ladder 
pruning in this type of stand, especially 
above 15 feet, as there is no increase in 
pruning time regardless of height; except 
for increase in limb diameters. Ease and 
safety of the method are shown in Fig- 
ure 3. 

Ladder lengths longer than 10-12 feet 
add greatly to insecurity and this un- 
doubtedly increases danger and _inefh- 
ciency. The hazard and difficulty of high 
ladder operations are well illustrated by 
Figure 3. Besides this the proportion of 
total time used in erecting and climbing 
the ladder increases rapidly with height. 
These points are well brought out in Ta- 


ble 4. 
STAND DENSITY 


Density, or spacing, has little effect on 
timecost in this type of stand and may be 
safely disregarded with the possible ex- 
ception of ladder pruning above 20 feet 
in stands where the limbs are closely in- 
terlaced. Ladder lengths of 20 feet or 
less are not difficult to maneuver in if 
the ground is reasonably clear. 
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MEN 


Differences in men: aptitude, alertness, 
psychology, weight, age, length of arm, 
and other personal factors, may be highly 
important in the selection of pruners, and 
such selection may be as important in the 
timecost of a pruning operation as the 
choice of proper tools. Jur experience 
indicates that the best pruners appear to 
be under 160 pounds in weight, under 40 
years of age, of slender build, and un- 
afraid of working above ground. A more 
detailed study of men, to determine which 
qualities are most important, seems desir- 


able. 


GENERAL 


For efficiency, keep tools sharp, and 
clean them at frequent intervals with kero- 
sene on a rag. 

For safety of the worker and protection 
of the tree from bark injury, provide 
rubber-soled shoes to workers, and rubber 
or burlap-wrapped Y brackets for the 
ladder tops. 
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. DT’S 
COMMENTS ON THE GENERAL APPLICATION OF GEHRHAR 
FORMULA FOR APPROACH TOWARD NORMALITY 


By WILLIAM A. DUERR | 
Lake States Forest Experiment Station 


years has brought into the limelight many mensuration problems connected with the 
timber inventory. Of these problems, one, in particular, has long been the concern of 
those interested in forest measurement: how should normal-yield tables be used to 
predict the growth of abnormally stocked stands? It has been recognized that under- 
stocked stands, through relatively faster growth, .end to approach the fully stocked, 
or normal, condition; but the dearth of information on the magnitude of this approach 
has led to much uncertainty in the application of normal-yield tables to the run of 
growth problems. This paper discusses a method widely employed in Europe for 
allowing for approach toward normality—showing that this method may well be appli- 
cable to American conditions, and paving the way toward greater usefulness of our 
normal-yield tables. 


The impetus which has been given to forest surveys, local and national, during recent | 


ably offer the most simple and mula widely employed in Eurcpe and de- 

straightforward means of calcu- vised by Gehrhardt. This formula applies 
iating growth for short periods in the a simple correction to the expression 
future. In one respect, however, this cal- above, and takes the general form. 
culation has always been open to criti- g—dG (1+ K—Kd). 
cism: there is no standard, well-tried The formula? is designed to express ap-4 
method of allowing for the fact that the proach during a 10-year period. K is ai 
growth per cent of understocked stands is constant for any given timber type, and] 
higher than the normal per cent—-that is, ranges approximately from 0.6 to 1.1, de-- 
that understocked stands approach nor- pending upon the tolerance of the species: 


DN sity ster the tables unquestion- proach toward normality by use of a for- 


mality. in question, It is determined from the: 
The difficulty of solving the problem relation | 

of approach toward normality has led to P—. 

the practice of disregarding this factor K—=——_——_—_, 

altogether in the use of normal-yield ta- P (i=¢d) 


bles, and of assuming—in spite of the where p and P are growth per cents for: 
fact that all evidence points to the con- the next 10 years in understocked and! 
trary—that growth per cent is not affected normal stands, respectively. Gevorkiantz: 
by stand density, or that growth of an showed that gross growth in basal area: 
understocked stand g is related to the of understocked stands of northern hard-: 
normal-yield-table growth G as in the woods can be expressed by Gehrhardt’s: 


equation formula, using a constant K of 1.0. 
g—dG, Before Gehrhardt’s formula can be ap-: 

where d=density of the understocked plied with confidence to the general run 

stand related to the normal. of growth calculations, however, it is: 


In a recent article! Gevorkiantz pre- necessary to demonstrate its applicability. 
sented a suggestion for allowing for ap- under various conditions, for example: 


"Gevorkiamz, S. R. The a acl ar 5 S 
aie a 9 pproacl. of northern hardwood stands to normality. Jour. For. 


elit retrogression, rather than growth, 
vasal area of overmature timber, 
may be made by use of 


_is taking place, as is often the case with respect to 
an equivalent allowance for retrogression of understocked stands 
the expression, g=dG (1—K-+Kd), where G is a minus quantity. 
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COMMENTS ON GEHRHARDT’S FORMULA 


1. Does the formula apply to species 
and timber types other than the northern 
hardwoods, and if so, what are the cor- 
rect constants to use? 

2. Is the formula suited to growth cal- 
culations in other units than basal area, 
such as board feet or cords? 

3. What is the effect upon the use- 
fulness of the formula if the yield table 
employed does not represent true normal- 
ity, but is based upon stands somewhat 
under- or overstocked? 

4. Can the constant K determined 
from an analysis of gross growth per 
cents (no deduction made for mortality) 
be used in conjunction with a yield table, 
where growth is net? 

This paper presents the results of a few 
studies which have been made in an effort 
to answer these questions. 


GEHRHARDT’S FORMULA APPLIED TO 
VARIOUS SPECIES 


A test was made of the applicability of 
Gehrhardt’s formula to various species, 
based upon sample plots taken in the 
Forest Survey throughout the Lake States 
in stands undisturbed by cutting or fire, 
and representing different degrees of den- 
sity. Plots of each species were sorted 
into three density classes, based upon the 
unit of measure to be examined, and the 
gross growth for the next 10 years com- 
puted by means of increment cores taken 
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on the plots. Gehrhardt’s constant was 
then calculated for each group of under- 
stocked plots, related to the group of 
good density, which was considered nor- 
mal. The types investigated were jack 
pine, an intolerant species, oak, represent- 
ing about intermediate tolerance, and 
cedar, generally conceded to be very 
tolerant. Results obtained from an anal- 
ysis of gross growth in basal area® of 
the jack-pine plots are given in Table 1. 

Gehrhardt’s constant was similarly com- 
puted for oak stands and for cedar. For 
oak, the constant was found to be 0.8, 
and for cedar 1.0. 

It appears that at least for the timber 
types and unit of measure examined, 
Gehrhardt’s formula offers a sound basis 
for allowing for the approach of under- 
stocked stands toward normality, and that 
the constant K to be substituted in the 
general formula runs about as follows, 


depending upon the tolerance of the 
species: 
Intolerant species: 0.6—0.7. 
Intermediate: 0.8—0.9. 
Tolerant species: 1.0—1.1. 


This suggests that where an actual de- 
termination of the Gehrhardt constant 
cannot be made, the formula can still be 
employed, using a value of K based upon 
what is known of the tolerance of the 
species in question. The higher Gehr- 
hardt constants, associated with tolerant 


TABLE | 


CALCULATION OF GEHRHARDT’S CONSTANT K FOR GROSS GROWTH IN BASAL 
AREA OF JACK-PINE STANDS 


10-year 
Type of Average basal Density related gross growth 10-year Gehrhardt’s 
stand area per acre to normal in basal area growth per cent constant K 
Sq.ft. Sq. ft. 
Cordwood 165.7 1.00 70.5 42.5 
134.0 0.81 63.4 47.2 0.59 
110.3 0.67 36.2 51.0 0.61 
Sawtimber 160.5 1.00 39.0 24.3 
137.2 0.85 36.3 26.5 0.60 
103.3 0.64 29.9 28.9 0.53 
All 0.6 


3Basal area of all trees in the stand 1 inch or larger d.b.h. 


eee 
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species, represent a more rapid approach 
toward normality, which is consistent with 
the fact that tolerant species are physio- 
logically capable of a greater growth re- 
sponse to understocking. 


GEHRHARDT’S FORMULA APPLIED TO 
Various Units oF VOLUME 


Gehrhardt’s formula developed 
from studies of growth in total cubic- 
foot volume of stem and limbs down to 
a very small diameter, and has been 
checked closely by the use of basal area 
of all trees 1 inch and larger in diameter 
as a unit of measure. Both these units 
are what might be called “natural,” as 
opposed to “artificial” units like board 
feet or cords, which employ minimum 
defect allowances, minimum diameters at 
breast height and top, and other mer- 
chantability standards. An _ outstanding 
characteristic of growth in a unit of vol- 
ume which employs merchantability stand- 
ards of size is the fact that it is apt to 
be made up at least partly of volumes 
of small trees which were unmerchantable 
at the beginning of the period under con- 
sideration, but which attained merchant- 
able size during the period and thus in- 
creased their volume from nothing to a 
considerable amount. Will Gehrhardt’s 


was 
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formula express the approach of under- 
stocked stands toward normality, in terms 
of such “artificial” units of volume? 

Stands of northern hardwoods were 
first examined. Gross growth in board 
feet* was computed for several densities 
and types of stands, and a constant of 1.0 
obtained. This is the same as that derived 
for growth in basal area. Calculation of 
the board-foot constant was also made for 
oak and jack pine; the constants were 
found to be 0.6 and 0.8 respectively, or 
the same as those found by use of basal 
area. 

The calculation of Gehrhardt’s constant 
was next made, using cubic-foot and cord 
volumes.® For all species examined, the 
constant was found to remain practically 
unchanged, regardless of the unit of vol- 
ume used. In two instances the computed 
constant was found to be somewhat higher 
than expected. This was apparently due 
to the presence in the stands of an un- 
usually large number of trees just below 
merchantable size, which grew into the 
merchantable stand during the 10-year 
period and thus raised the growth per cent 
disproportionately. The determination of 
the cubic-foot constant for jack pine is 
given in Table 2. 

As far as can be determined from the 


TABLE 2 
CALCULATION OF GEHRHARDTS CONSTANT K FOR GROSS GROWTH 
IN CUBIC FEET OF JACK-PINE STANDS 


10-year 
Type of Average Density related gross growth 10-year Gehrhardt’s 
stand volume per acre to normal in volume growth per cent constant K 
Cu. ft. Gaotk 
Cordwood 1,470 1.00 1.275 86.7 
1.226 0.83 1.176 95.9 0.62 
1.110 0.76 1,108 99.8 0.63 
Sawtimber 2,411 1.00 882 36.6 
2,276 0.94 863 37.9 0.59 
1,756 0.73 740 42.1 0.56 
All 0.6 
“Scribner scale of sound trees 9 inches and larger d.b.h., to a variable top as actually utilized 


in woods operations. 
quirements as to number, 


"Cubic feet of sound trees 5 
volume 


Trees were assigned no volume unless they fulfilled certain minimum re: 
size, and quality of logs. 


) ! inches and larger d.b.h., to a top diameter of 4 inches i.b. Cord 
includes this same material, piled with the bark on. 


COMMENTS ON GEHRHARDT’S FORMULA 


data studied, then, Gehrhardt’s formula is 
applicable to growth calculations in va- 
rious units of volume, and the unit em- 
ployed apparently does not appreciably 
affect Gehrhardt’s constant, provided that 
the volume of trees growing over the mer- 
chantability limit is not greatly abnormal. 


GEHRHARDT’S FoRMULA APPLIED TO 
Non-NorMat YIELDS 


In the Lake States region yield tables 
are in use which are based, not upon nor- 
mal] stands, but upon the average of well 
stocked stands, which run somewhat be- 
low normal in stocking. It is important 
to know whether Gehrhardt’s formula can 
properly be used in connection with these 
yield tables, or with any yield table which 
does not represent the true normal. 

Referring to Table 1, what would be 
the effect upon Gehrhardt’s constant if 
medium density instead of good, or nor- 
mal, density were used as a system of 
reference? Table 3 illustrates this effect. 

The use of an understocked system of 
reference is seen to lower the Gehrhardt 
constant. This does not mean that ap- 
proach toward the understocked system 
is less rapid, but simply that part of the 
approach is already accounted for in the 
preliminary expression 

g—dG, 


since growth per cent of the understocked 
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system is high and the apparent density 
of the stand under consideration also 
high. 

The relation between the Gehrhardt 
constant k applicable to an abnormally 
stocked system of reference and the con- 
stant K for the fully stocked, or nor- 
mal, system can be expressed in the form 

KS 

=, 
1+K—KS 
where S is the density of the abnormally 
stocked system at any point, related to 
the normal. The formula, of course, ap- 
plies to any two systems, or trends of 
stand development, whether normal or 
not. It indicates that Gehrhardt’s for- 
mula is applicable to any type of yield 
table, provided the proper constant is 
used.® But it indicates also that the stand- 
ard constants—0.6 to 1.1, depending upon 
tolerance—can be employed only in con- 
nection with an approximately normal- 
yield table. Variation of Gehrhardt’s 
constant as determined from the formula 
for k is illustrated in Table 4. S=1.0 
is taken to be the point of true normality. 

Thus the determination of a low con- 
stant for a given species may mean either 
that the species is intolerant and will ap- 
proach normality slowly, or that the sys- 
tem of reference used is understocked, or 


both. 


TABLE 3 


CALCULATION OF GEHRHARDT’S CONSTANT K FOR JACK PINE, USING MEDIUM 
DENSITY AS A SYSTEM OF REFERENCE 


Density 10-year ; 
Type of Average basal related to gross growth 10-year Gehrhardt’s 
stand area per acre mediumstocking inbasalarea growth per cent constant K 

Sq. ft. Salk 
Cordwood 165.7 1.24 70.5 42.5 0.42 

134.0 1.00 63.4 47.3 

110.3 0.82 56.2 51.0 0.43 
Sawtimber 160.5 i Pes 39.0 24.3 0.49 

vez 1.00 36.3 26.5 

103.3 0.75 29.9 28.9 0.36 
All 0.4 


®If the abnormally stocked table, itself, represents an approach toward normality, the Gehrhardt 
constant, theoretically, varies slightly with age, since S is changing. 
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Aw EXAMPLE OF THE USE OF GEHRHARDTS 


GEHRHARDT’S FORMULA APPLIED TO NET 
FORMULA 


GROWTH 


The Gehrhardt constant K has been As an example of the use of the Ger- 
derived successfully by use of gross-growth —hardt formula with a yield table in pre- 
per cents. But before the Gehrhardt for-  dicting growth, take a stand of 60-year-old 
mula can be applied to yield tables, timber for which a 20-year growth predic- 
where growth per cents are net, the effect tion is required. Volumes per acre in 
of mortality upon the formula must be board feet shown by the yield table are as 


determined. In order for any constant follows: 


derived from gross growth to be ap- At 60 years: 5,000 board feet. 
plicable to net growth, it must equal At 70 years: 6,500 board feet. 
p—P epee At 80 years: 7,500 board feet. 
K= — , The stand in question has a volume 
P(1—d) Py(l—d) per acre of 3,000 board feet, and is thus 
where the subscript , designates net 60 per cent stocked. 
growth. The Gehrhardt constant for the species | 


Pn has not been determined. The tolerance 
of the species is about average, corre- 
Ie sponding to the standard constant 0.8. 
However, since the yield table is known to 
be based upon overstocked stands, the: 


constant 0.9 is tentatively adopted from 
must bear a constant percentage relation Table A 


tc growth per cent and to the growth it- 
self. Obviously this is the case where 
the assumption is made that 
g—dG. 
Since it is this assumption to which the 
Gehrhardt correction is applied, it may ; 
be concluded that the Gehrhardt formula, Volume per acre 10 years hence will 
for which the constant has been derived thus be 3,000 1,224, or 4,224 board 
from gross-growth per cents, is applicable feet, making the stand 65 per cent stocked | 
| to the net growth of a yield table. at that time. 
Growth during the second decade (70} 
to 80 years) will be 


For this condition to be fulfilled, 


P,, 


must equal , that is to say, mortality 


For the next decade (60 to 70 years) 
growth will equal 
g—dG (1.9—0.9 d) 
=0.61,500 (1.9—0.9x 0.6) 
=1,224 board feet per acre. 


TABLE 4 / ) 
g—0.65X1,000 (1.9—0.9 0.65) 
VALUES OF k FOR VARIOUS COMBINATIONS OF —855 board feet 
K anv S eae as 
and volume 20 years hence, 5,079 board | 
. K feet per acre, making the density 68 per: 
S Intolerant Intermediate Tolerant cent. 
é 0.6 0.7 0.8 0.9 Lie tet r 
e) ad 06s EES ree Thus, by use of Gehrhardt’s formula, , 
11 0.70 0.83 0.96 1.09 1.22 1.36 the stand is predicted to grow 2,079) 
ir 0.60 0.70 0.80 0.90 1.00 1.10 aq i 
09 051 0:59 067: 074 eae board feet per acre during the next 20) 
ue 0.43 0.49 055 061 0.67 0.72 years, and to increase its stocking from) 


0.26 0.40 0.45 0.50 0.54 0.58 60 to 68 per cent during that time. 
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A Note ON THE CALIBRATION OF DUFF 
HyGROMETERS 


The duff hygrometer, used widely to 
measure moisture content of leaves, nee- 
dles, and cellulose, both in fire control 
and in industry, requires careful cali- 
bration if readings are to be accurate. 
This is emphasized in a recent paper by 
Kachin and Gisborne.1. This paper de- 
scribes a method of calibration in which 
the duff hygrometer spikes are inserted 
in cylindrical cans containing duff of 
various moisture contents. The readings 
of a hygrometer are made on an arbitrary 
linear scale in the instrument and are 
plotted as a function of the moisture con- 
tent of the duff in the various cans. A 
smooth curve is then drawn through the 
resulting points and from this curve a 
new scale may be drawn on the hygrom- 
eter dial which reads directly in moisture 
content. 


The writer has used the method of 
calibration described by Kachin and Gis- 
borne, but finds that much more accurate 
results were obtained by altering the 
procedure for obtaining the oven dry 
weight of the duff in the calibration cans. 
The simplest method which Kachin and 
Gisborne propose for determining this 
dry weight is to place the cans of duff 
in an oven and gradually raise their tem- 
perature to 100° C. The cans are then 
weighed and the oven dry weight of the 
duff in any given can is assumed to be 
the difference between the total weight of 
the can and duff and the weight of the 
can alone (previously determined). How- 


Kachin, T., and H. T. Gisborne. 
5: 700-/43. 1937. 


ever, a different weight is obtained when 
a can is weighed hot than when weighed 
cold. Calibration cans used at the Ap- 
palachian Forest Experiment Station have 
a volume of 4.9 liters and weigh about 
1.4 grams more after cooling to a room 
temperature of 23° C. than at a tempera- 
tuer of 105° C. when just removed from 
the oven. Although this difference in 
weight has been considered by some to 
be due to the gradual absorption of water 
by the duff, actually it is due to a change 
in density of the air in the hot and cold 
cans. 


Since the density of a gas at constant 
pressure is inversely proportional to its 
absolute temperature, it is’ possible to 
predict the difference in weight between 
the hot and cold cans. If D; and De are 
the densities of air at absolute tempera- 


tures T, and T». then (Equation 1) 


Dd, T2 
If the room temperature, 7), is 23° C. 
and the oven temperature, Ts, is 105° C., 
the density ratio is 
dD, 273 +23 296 


— (078 


Dy 273. +105. 378 
The weight of dry air at a temperature 
of 23° C. is about 1.2 grams per liter, 
and since the duff cans have a capacity 
of 4.9 liters, they will contain about 5.9 
grams of air at this temperature. At 
a temperature of 105° C., they will con- 
tain 5.9 (0.78) or 4.6 grams, hence the 
cans will be about 1.3 grams heavier at 
the lower temperature. Table 1 gives 
the weight of six different 4.9 liter con- 


The technique of calibrating duff hygrometers. Jour. For. 
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tainers when weighed at a temperature of 
105° C. (when just removed from the 
oven) and at a room temperature of Lik Oe 
The difference in weights agrees quite 
well with the theoretical value given by 
Equation 1. 

From the results given in Table 1, it 
appears that if the duff cans are weighed 
hot, an appreciable error is introduced in 
the construction of the hygrometer scale, 
which makes the instrument read too high. 
For a 4.9 liter can containing 100 grams 
of duff, this error will be about 1.4 per 
cent, which is about three times as great 
as the error expected in the hygrometer 
at low moisture contents. 

To obtain the correct dry weight of the 
duff, the cans should be allowed to cool to 
room temperature before weighing, or if 
they are weighed hot, the correction fac- 
tor given by Equation 1 should be ap- 
plied. If the first method is used, about 
1.4 grams of cold air will force its way 
into the calibration tube carrying a cer- 
tain amount of water vapor, which will be 
absorbed by the duff. However, even at 
a room temperature of 23° C. and a rela- 
tive humidity of 100 per cent, the 1.4 
grams of air which enters the tube can 
carry only .03 grams of water vapor. 
This would have a negligible effect on the 
duff moisture. 

In computing the volume of the cali- 
bration tubes, it is permissible to neglect 
the volume actually occupied by the duff 
material. If a small sample of wood is 
compressed in an ordinary hané vise so 


TasLe 1 


A COMPARISON BETWEEN THE HOT AND COLD 
WEIGHTS OF SIX DIFFERENT DUFF 
HYGROMETER CALIBRATION TUBES 


: Weight Weight 
Tube at 105°C. at 23°C, Difference 
; grams grams grams 
] 1030.8 1032.2 1. 
2 1055.3 1056.8 1S 
3 1029.4 1030.9 LS 
4 1016.6 1018.1 1.5 
5 1042.1 1043.4. 10} 
6 1040.9 1042.4. es 


that air spaces in the wood are made 
quite small, the sample will sink when 
placed in a beaker of water. This shows 
that wood (and presumably duff and 
leaves) in a semi-solid form has a dens- 
ity greater than water and hence 100) 
grams of wood substance occupy an effec-. 
tive volume of less than 0.1 liter or 100 
cc. If for any reason it is necessary to) 
pack a large quantity of duff or litter into) 
a calibration tube, it might be necessary) 
to allow for its effective volume, but no) 
more than 100 cc. should be subtracted! 
for each 100 grams of duff substance. 
Georce M. Byram, 
Appalachian Forest Experiment Station.. 


%B% 


A Device For MEASURING SAMPLE 
Piotr Rapius 


The work of measuring the radius of 
circular plots used in estimating timber 
becomes laborious if conscientiously done. 
Small box pocket steel tapes have been 
used for this purpose and are accurate: 
provided slope of the tape is taken into 
consideration, but each tree which is: 
checked to determine whether it is in the: 
plot or out of it requires a trip from the: 
plot center to the tree or vice versa an 
the rewinding of the tape. Some devic 
producing reliable results with less labor 
and time has been desired by many; 
cruisers. It occurred to E. E. Smith, whod 
was then working on the Grand Lake Pur- 
chase Unit in Maine, that stadia could: 
be used to measure plot radius effectively. 
This suggestion seemed to have a great 
deal of merit since stadia has been use 
in cadastral and other survey work wit 
highly satisfactory results. 

The problem was taken up with am 
instrument company, and one of their ex 
pedition transits was found to be fitted 
with a telescope that was internal focus; 
ing, astronomical, and only 634” long: 
and 13,” in diameter at its largest point! 


BRIEFER ARTICLES AND NOTES 


This telescope without level tube or’ hori- 
zontal axis was fitted with stadia hairs at 
an interval of 1 to 66. The internal focus- 
ing telescope has no f+ c constant. The 
telescope and case are illustrated in Fig- 
ure 1. A stadia rod was designed for 
each plot size. The rod for a one-tenth 


Fig. 1—Telescope, case, and stadia rod for a 
one-tenth acre plot, for use in measuring sam- 
ple plot radius in timber estimating. 


° 
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acre plot is also shown in Figure 1. 
“Rods” made of heavy white drawing 
paper were easiest to make and carry, and 
although less durable than a painted wood 
rod are also much cheaper to replace if 
damaged or lost. 

The rod is made up with two marks 
indicating the proper intercept for a given 
plot radius for a level observation. The 
additional marks correspond to the prop- 
er intercept for the same plot radius at 
different vertical angles expressed in topo- 
graphic degrees. The observer does not 
determine what distance a tree is from 
the plot center, but only whether the tree 
is in or out of the plot. The greatest 
handicap in using the telescope is the 
lack of a steady mount for it, but by hold- 
ing it against a tree carefully a fairly 
steady “shot” may be taken. The closer 
a tree is to the edge of the plot the 
greater is the need for close observation 
and a steady telescope. For inclined 
“shots” a reading is taken with an abney 
level first and the corresponding gradua- 
tion observed with relation to the inter- 
cept. 

Experience with the instrument has been 
somewhat limited, but in a number of 
cases the telescope checked against the 
tape enabled the observer to call trees 
“out” or “in” correctly within less than 
a foot and in general within less than 
half a foot. Where a two-man party is 
used it is faster than a tape and much 
less tiring to use. It is difficult to use in 
heavy brush but a tape is also tedious 
and slow under that condition. It has 
been quite surprising how many times in 
brushy terrain it was possible to take a 
reliable stadia shot. 

Considerable thought has been given to 
the possibility of combining this telescope 
with an abney level arc and bubble arm 
instrument from 


The only 


so as to eliminate one 
the equipment to be carried. 
practical plan seems to be to clamp the 
arc to the side of the telescope and to 


make no attempt to bring the bubble next 
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to the line of sight, as in the abney level 
sighting tube, but to fit the opposite side 
of the telescope with a pair of points 
which could be pressed into the side of a 
tree while sighting so that the instrument 
is held rigidly in the same position while 
the level bubble is centered and the ver- 
tical angle read. So far this has not yet 
been tried out. 

The instrument costs about $98, includ- 
ing the case. This price is high for such 
an instrument, but it is believed that it 
is worth it if much circular plot work is 
to be done. The instrument is by no 
means perfect but it does seem effective. 
It is the purpose of this note to make 
available to others, who may have con- 
sidered this tedious problem, our experi- 
ence with this trial instrument. 

Kari D. HENzE, 
U. S. Forest Service. 
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RETURN FROM A WoopDLOT IN EAST 
CENTRAL MINNESOTA 


Incidental to some blister rust control 
work, Arthur F. Oppel, a member of the 
Minnesota Forest Service, visited the 
farm of C. E. Johnson, located about five 
miles west of Rush City, Isanti County, in 
the winter of 1919. 


The major object of this visit was to 
convince the local residents that it was 
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tongues, and even lumber. He explained 
how the cutting of some of the larger 


trees would benefit the stand by provid-— 


ing more growing space for the young 
trees and at the same time give Mr. 


Johnson an immediate income from the | 


sale of forest products. 


Some of the trees were marked for | 
cutting during the winter but the impor- | 


tant point was that the woodlot was saved. 

Years passed. Again in 1935 a crew 
working on blister rust cuntrol appeared 
on Johnson’s farm. This time no argu- 


ment was needed to prove the value of 


the woodlot to Mr. Johnson. 


In fact, he | 


considered the woodlot the most valuable : 


part of his farm. 
winter he had harvested 


During the preceding 


about half of | 


the timber from 2.1 acres of the woodlot, , 
which yielded a total of 55,327 board feet. . 
Of this amount he sold 47,227 feet, mill | 


scale, to a portable saw mill west of ' 


Pine City at $16.50 per M., delivered on 
a landing in the woods. 


which included $4.50 per M. for sawing. 


The total return to the owner on the 2.1] 


acre plot amounted to $943.69 for the 4 


saw logs only. In addition, several loads 


of slashing were sold for firewood at one 


An _ additional | 
4,290 feet, mill scale, was sold at $25.50, , 
Mr. Johnson still has 2,350 feet for his ¢ 
own use which he values at $20 per M. | 


dollar per load. This brought the total] 


return to $955.69, or $477.84 per acre. | 


A check of the area showed the average 4 


age of the Ltrees cut to be 51 years, mak- | 
ing the yearly return per acre $9.37. Inj 
the words of the owner this was a far 
better return from land considered worth-: 
less for agriculture than he could get from: 
his potato crop. 


worthwhile to protect the second growth 
white pine on their lands against blister 
rust infection. When Mr. Johnson was 
approached he was not interested because 
he could see no income from his woodlot 
and had planned to clear the land for 
agriculture. 


Mr. Oppel finally convinced Mr. John- 
son that the woodlot was worth saving, 
by pointing out some of the more appar- 
ent values of the woodlot, such as pro- 
viding firewood, 


Within another ten years another cut 
can be made that will yield at least asq 
much lumber as was cut in 1935. Thed 


stand is now reproducing, 378 trees per: 
acre already having become established. 


H. OsTERGAARD, 


fence Minnesota Forest Service. 


posts, 


wagon 
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CATTLE SHOW PREFERENCE FOR CERTAIN 
GRASSES EXPERIMENTS REVEAL 


Cattle, like men, show a pronounced 
preference for some articles on the menu, 
while other items are simply sniffed at 
or ignored completely. Details of prefer- 
ences shown by grazing animals on the 
range are reported by the Southwestern 
Forest and Range Experiment Station 
near Tucson, Arizona, where during the 
growing seasons of 1934-35-36 careful ob- 
servations were made throughout the day, 
often for as long as 14 to 16 hours at a 
time. 

Range plants were placed in four 
classifications: Plants definitely selected, 
plants eaten without any definite choice, 
plants usually omitted, and plants omitted 
altogether. Following are some of the 
results of observations concerning grazing 
habits of range cattle: 

During the summer of 1934 black 
grama, slender grama, cotton grass, tan- 
glehead, porters muhlengergia and wild 
millet were definitely selected. Curley 
mesquite, large three-awn sideoats grama, 
California three-awn, and Texas timothy 
were definitely selected early in the sum- 
mer, but during the latter part fell into 
the second group. Rothrocks, sprucetop, 
and hairy gramas and panic grass fell 
into the second group or among grasses 
eaten without any choice throughout the 
summer. Six-weeks needlegrass and six- 
weeks gramas were grazed generally along 
with other grasses early in the summer 
and then not at all during the latter part. 
Most of the weeds fell into the groups 
usually omitted, or omitted altogether. 

Cattle did not show any preferences for 
the important shrubs. Calliandra, bac- 
caris, and krameria were grazed indis- 
criminately along with the grasses. Other 
shrubs, such as cholla, mesquite, mormon 
tea, saltbrush, hackberry, and burroweed 
were grazed sparingly. 

During 1935 and 1936 nearly all the 


important grasses were grazed largely 
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without selection throughout the summer. 
Three exceptions were noted: black and 
slender gramas and _ cottongrass — they 
were selected for a short period early in 
the summer of 1936. The animals re- 
tained their aversion to weeds throughout 
the summer for both years. Shrubs varied 
slightly with calliandra, mesquite and bac- 
caris being grazed without choice along 
with the grasses in 1935 and lightly to 
not at all in 1936. 

For the winter of 1934 and spring of 
1935 most of the important grasses were 
grazed indiscriminately. 

Perhaps the most significant things to 
come out of the study to date are the 
much more general use of  six-weeks 
gramas and needlegrasses during the sum- 
mer and the rather consistent use of 
browse, such as mesquite, calliandra, 
krameria, and catclaw, along with the 
erasses throughout the summer growing 
season, 


& % % 
We Are Citep as A Goop EXAMPLE 


Dr. R. Maclagan Gorrie of the Indian 
Forest Service, who visited the U. S. re- 
cently, made the following statement in a 
radio address April 2, 1937 at Delhi: 

“Recent developments in the United 
States have focussed attention upon the 
part which forestry can play in the better 
management of farm lands. A great many 
trained foresters are now employed by 
that government to help the farmers to 
grow their own plantations of trees. 

“The policy there is to plan each farm 
community so as to make the best use 
of all land and this naturally includes 
the growing of trees in shelter belts, which 
will reduce the drying effect of wind on 
farm crops; and the planting of all 
ground which is too steep or too poor 
for crops or grazing. A privately owned 
farm plantation is there called a ‘woodlot’ 
and happy is the man who has one on 
his farm. 
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“The forester has become a necessary 
person in every American farming com- 
munity and it is to be hoped that he will 
also find a place in the Punjab village, 
because afforestation of a part of the un- 
cultivated land would solve many of the 
Zamindar’s present problems.”—Afforesta- 
tion for Villages in the Punjab. Forest 
Dept., Punjab, India. 
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FirE DAMAGE TO OLD STANDS IN 
NORTHERN TENNESSEE 


A corporation holding a large acreage 
of mixed hardwoods and pine in the Cum- 
berland Mountains northwest of Norris 
Lake in Tennessee made a deduction on 
iheir 1935 income tax return for deple- 
tion due to loss of mature timber because 
of forest fires. On 2,135 acres burned 
over they estimated the loss at approxi- 
mately 61 cents per acre and so reported 
it on their return. 

About two years after the return was 
made the Bureau of Internal Revenue 
questioned the reported loss, their valua- 
tion engineer contending that mature trees 
do not sustain a preceptible loss by 
ground fires in the mountains of the 
southern hardwood region. 

There was no difference of opinion on 
damage to young growth. This question 
was not involved. According to a state- 
ment from the Bureau, timberland own- 
ers must set a valuation on their land 
and on their timber as of March 1, 1913, 
the date the income tax laws became 
operative, if the property was acquired 
prior thereto. If the timberland has been 
purchased since March 1, 1913, the fig- 
ures must be set up similarly on land 
and timber at the date of purchase. From 
this valuation of timber and the esti- 
mated footage a price per M is set to be 
used for the purpose of depletion as the 
timber is manufactured, 
posed of or destroyed. 


otherwise dis- 
When possible to 
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employ this depletion taxable profits will 
be reduced and since the federal tax was 
1414 per cent in 1935 timberland owners 
could effect quite a saving by permitted 
usage of depletion allowances. 

Not a large sum was involved but the 
company wished to sustain their claim be- 
cause loss of the point under contention 
might set a precedent. They felt the 
Bureau of Internal Revenue was mistaken 
in claiming a forest fire did no damage: 
to mature timber. In order to get the: 
facts a professional forester was engaged! 
to make an appraisal. 

In making the appraisal the factors con- 
sidered were: (1) Establishment to the: 
satisfaction of the government the true: 
burned acreage involved. (2) Determina-~ 
tion of the value of stumpage on the par- 
ticular tract on March 1, 1913. (3) How 
best to make a representative survey at 
cost consistent with the comparatively 
small sum in dispute. (4) Proof of whic 
trees were lost by this particular fire 
(5) Estimate of the board foot contents 
as of March 1, 1913. (6) Computatio 
of the average loss per acre and the tota: 
loss for the area burned. 

The loss of 2,135 acres burned was by 
13 separate fires. Since the Tennesse 
Forestry Department had checked th 
size, location was made on the U.S.G.S 
maps of the quadrangle in question by 
the District State Forester. Only an act 
tual survey of the fires would have beer 
better. This was out of the question be 
cause of the comparative cost involved. 

To determine the value of stumpage ii 
1913 lumber firms who were operating 
in the area at that time and landowne 
were requested to furnish estimates. Fror 
five responses the price varied betwee: 
$2 and $10 per M. It was decided $ 
would be a fair value at that time. 

Again because of the limited allowanc 
for the appraisal no chain and compas 
survey could be attempted. Represent 


tive burned areas were explored and a\ 
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erage 14-acre sample plots chosen.” On 
these all injured trees which could have 
been 10 inches or over d.b.h. in 1913 
were considered. 

Since most of the land had been burned 
over more than once in the years since 
1913, trees with old burn scars were tal- 
lied in one section of the notes and trees 
with new burn scars in another section. 
Volume of trees with old burn scars were 
not in the final computations but were 
recorded as indicative of the cumulative 
damage of fire. The stands had mostly 
been logged over. Large trees left stand- 
ing remained because of diameter limits 
in cutting or as seed trees. The logging 
chance being poor in very rough topog- 
raphy it was considered any trees injured 
sufficiently to cause death in the next 
twenty years had no salvage value. Speci- 
mens with one to three square feet of 
loosened bark near the base were judged 
as lost by this fire. Photographs were 
taken showing basal damage. 

The d.b.h. was measured with a di- 
ameter tape and the merchantable log 
length taken with an hypsometer. An in- 
crement borer produced cores from which 
the d.b.h. was procured as of 1913. Vol- 
ume tables as contained in Technical Note 
No. 19, Appalachian Forest Experiment 
Station, and bark variation tables from 
the same source were used in calculations 
of the merchantable board feet volume 
in 1913. 

The result of the computations showed 
a loss of $4.63 per acre. Existence of 
much down chestnut throughout the stands 
caused extremely hot fires with resulting 
heavy damage to the base of living trees. 

A similar study of loss by fires in 1936 
was made showing the average to be 
$5.73 per acre. Due to extreme drouth 
in the spring of this year fires were espe- 
cially hot. Green leaves burned on de- 
ciduous trees during that period. 


‘Technical note 126. 


Lake States Forest Experiment Station. 
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The resulting figures given above would, 
of course, vary greatly with density of 
stand, but might well be considered aver- 
age for cut-over mountain land of the 
Southern Appalachians where scattered 
seed trees still remain and cutting to a 
diameter limit has been practised. 

B. H. BEenTLey, 
Middlesboro, Ky. 
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WATERING REDUCES SorL-SURFACE 
TEMPERATURES! 


During the hot dry summer of 1936 
many nurserymen in the North Central 
region turned on their overhead sprin- 
kling systems during the day, with the 
idea of reducing the excessive soil-surface 
temperatures which would cause direct 
heat injury to small seedlings. 

The effectiveness of such a measure de- 
pends, of course, on (1) wind, (2) de- 
gree of cloudiness, (3) humidity, (4) air 
and soil temperature, (5) soil texture 
(water-holding capacity), (6) soil color, 
(7) soil moisture content before and 
after watering, (8) length of watering 
time, (9) time of application, and (10) 
type of shade used. 

To test the effectiveness of such water- 
ing, a brief study was made by J. H. 
Stoeckeler in the U. S. Forest Service 
nursery at Towner, N. D., on July 6, 
1936. The soil there consists of 6-8 
inches of almost black, loamy sand (10 
per cent silt and clay) over a substratum 
of sand, and due to the dark color, be- 
comes very hot. 

As is shown in the graph below, day- 
time watering in this nursery has been 
found of considerable aid in reducing 
soil-surface temperatures and attendant 
heat injury to small seedlings of pon- 
derosa pine, 30 to 50 days old, which 


Maintained dy the U. S. De- 


partment of Agriculture in cooperation with the University of Minnesota. 
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showed definite lesions on the southwest 
side of the stems when the soil-surface 
temperatures were about 120° F. 

The graph also indicates that to get the 
maximum cooling benefit of such water- 
ing on loamy sand or light sandy loams, 
the overhead system during mid-summer 
should be operated for an hour twice 
during the day. These periods preferably 
should begin at about 10:30 A.M. and at 
1:30 P.M. 

In some nurseries with soils of finer 
texture and consequently higher water- 
holding capacity, one watering period of 
about 2 hours, beginning between 10 and 
11:30 A.M., would probably suffice to 
hold down the soil-surface temperature 
below the danger point. The presence or 
absence of half shade and others of the 
nine factors mentioned above, would, of 
course, also determine the time and length 
of watering period which is most effective 
in a given nursery. This can be easily 


~TANLVAIASWIL 


SIFASIG 


WATER TURNED 
ON 12:JOPM. 


B 


NOON 1PM. 2PM. 


TIME 
A” AIR TEMPERATURES IN SHADE. 


“ 
. 


[-\_ WATER TURNED 
| OFF 1:40 PM. 


B" SOIL SURFACE TEMPERATURES IN SUN WITH I HO 
i URS OF WETTING. 
C  SO/L SURFACE TEMPERATURES IN SUN WI TH NO WETTING. 


Fig, 1.—Effect of watering on soil surface temperatures, Towner, N. D., July 6, 1936. 


determined by any nursery superinten- 
dent with the aid of a few thermometers 
which are laid on the surface of the soil 
in a watered and unwatered block and 
read periodically. 

Since the water so used is largely evap- 
orated, daytime watering should be con- 
sidered largely as a method of “cooling” 
the soil surface and not for supplying 
water for plant growth. Watering for the 
latter purpose is more effective if done 
at night. 
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RuLE oF THUMB FOR CONVERTING TREE 
VoLUMES FROM ONE Loc RULE TO 
ANOTHER 


Data collected during 1936 and 1937; 
on timber sales in the Duke Forest, for 
the purpose of a log rule comparison and} 
for a check on scaling practice, provided: 
some interesting information on the total’ 


3PM. 2M. 5PM. 


BRIEFER ARTICLES AND NOTES 


board-foot content of trees of different 
diameter classes. 

The data were collected from 110 trees 
of loblolly pine (Pinus taeda) and short- 
leaf pine (Pinus echinata). The trees were 
bucked into logs of 10, 12, 14, 16, and 18 
foot lengths to obtain maximum utiliza- 
tion. The logs were scaled and an aver- 
age gross board-foot content per diam- 
eter class was found by each rule. The 
total board-foot volume per tree is some- 
what larger than volumes heretofore pub- 
lished for the southern pines, probably 
because the trees were utilized to small 
top diameters. 

During the course of the study it was 
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found that a constant relationship exists 
between the total board-foot volumes ob- 
tained when a tree is scaled by the Scrib- 
ner, Doyle, and International log rules. 
The relationship can be expressed as the 
ratio between the volume, by either the 
Scribner or Doyle rule, of a 16-foot log, 
having a top diameter (inside bark) equal 
to the diameter (breast high, outside 
bark) of the tree, to the volume of a 16- 
foot log of the same diameter by the 
International rule, less a constant. This 
constant is 3.5 per cent when the Scrib- 
ner rule is compared to the International 
and 15 per cent when comparing the 
Doyle and International rules. The above 


Ho : : 
fe 
LE |\e FOOT 
a RNATIONA| po 
ee obs ns S| 
SCRIBNER 16 FOOT LOGS ______ 
eS inin. = pak died” ee = ad See | r 
|e et re > | 
——— SS5-=-- SCRIBNER TREES 
ri = 
eas 1 (| Oe ae 
ee ha 
oT me 
| 
3 ‘ay alee T —4 4 
Sag a3: DOYLE TREES 
* d 4 
70 4 | zi Y I | 
4 
3 5 ae 
wm 60 | 
g a 
o 
u 
. " i; T = 2: jell le 
5 | 
re | 
rr 
r8) 
e | 
® 40 4 | { | | 
/ 
/ 
2° v4 4) se | | 
20 is | | | | 
10 + | | | 
° 10 12 14 16 8 20 22 24 26 ea e. = — 


DIAMETER BREAST HIGH OUTSIDE BARK OR TOP DIAMETER INSIDE BARK 


Fig. 1—Showing that the ratio of a tree volume by the Scribner or Doyle rule to the volume 


by the International 


diameter (inside bark) same as diameter breast high (outside bark) | 
tule, to its volume by the International rule less a constant. 


rule, may be expressed as the ratio of the volume of a 16-foot log [top 


when scaled by the same 
The constant is, for the Scribner 


rule, 3.5 per cent and, for the Doyle rule, 15 per cent. 


= + 
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information can be used as a rule of 
thumb for quickly converting the board- 
foot volume of a tree, when scaled by 
one log rule, to the volume that would 
be obtained if another rule were used. 


For present purposes, the precision of 
volume estimates of small logs according 
to published tables of either the Inter- 
national or the Scribner log rules is not 
sufficient; in the case of the International 
rule because volumes have been rounded 
off to the nearest 5 board feet, and in the 
Scribner rule because volumes, as origin- 
ally estimated from diagrams, have not 
been smoothed with respect to the diam- 
eter of the log. Log tables according to 
these rules were therefore based upon 
the following formulae: . 

Ie 
Scribner: V=(.79D’—2D—4) ere 
International, 44-inch kerf: V=.905 (.22D°>— 
71D) for each 4-foot section with taper 
allowance of ¥%-inch to each section 

In the percentage comparison (Fig. 1) 
the International rule is assumed as 100 
per cent. On a mill scale check of about 
11 M board feet this rule gave an over- 
run of less than 1 per cent, and this rule 
is generally accepted as giving the most 
accurate measure of the actual board-foot 


content of sound logs. To obtain the values 
for the Scribner rule the board-foot content 
per diameter or top diameter class was di- 
vided by the board-foot content for the di- 
ameter or top diameter class as given by 
the International rule. In obtaining fig- 
ures for the Doyle rule the same process 
was used substituting the Doyle for the 
Scribner rule. Curves through the plotted 
data for trees paralleled the curves of the 
16-foot logs so closely that a constant was 
set up for each rule. | 

An example best illustrates how this in- 
formation can be used quickly to convert) 
volumes of trees from one rule to another. 
If the volume of a tree by the Interna- 
tional rule is given and the volume by; 
the Scribner rule is desired, the ratio be-: 
tween volumes of 16-foot logs by the re-: 
spective rules is found by dividing the: 
volume according to the Scribner rule by} 
the volume as determined by the Inter-: 
national rule. This percentage, less the: 
Scribner-International constant (3.5 per 
cent), is multiplied by the volume of the 
tree given by the International rule. | 

The writer is indebted to Professore 
William Maughan and F. X. Schumacher: 
of Duke University for advice and assis+ 
tance in this study. : 


Example: 


Volume of a 15-inch tree by the International rule—262 board feet. 
Volume of a 15-inch, 16-foot log by the International rule=157 board feet. 
Volume of a 15-inch, 16-foot log by the Scribner rule=144 board feet. 
Volume of a 15-inch, 16-foot log by the Doyle rule=121 board feet. 


To obtain volume of a 15-inch tree by the Scribner rule: ———-=0.917. (0.917—0.035) 
157 


262=231 board feet. 


To obtain volume of a 15-inch tree by the Doyle rule: ——--=0.77. (0.77—0.15) 262= +4 
157 


162 board feet, 


144 


121 


CarLTon J. BLapEs, 
Duke University. 


BRIEFER ARTICLES AND NOTES 


A COORDINATION OF LoapING TIME AND 
Hautine Distance in Truck Loceinc 


The motor truck and trailer has become 
an important unit in revolutionizing the 
ransportation problem in the logging of 
commercial timber throughout the coun- 
ry. Timber stands, which a few years 
ago were considered inaccessible for com- 
mercial logging because of prohibitive 
ransportation costs, have since become 
profitable logging chances. Marked de- 
velopment of road building machinery re- 
sulting in cheaper road construction costs 
and better construction of motor trucks 
and trailers designed to carry heavy loads 
at fair rates of speed have been deter- 
mining factors in this rapid change in the 
transporting of raw forest products. 

Efficient coordination between hauling 
and loading units is necessary to reduce 
lost time and delays, which is an impor- 
tant item in truck logging. Since the cost 
of an operation remains practically con- 
stant, any improvement in coordinating 
equipment and man power which results 
in increased output is a factor with which 
every operator is concerned. Maximum 
efficiency is attained only when all units 
involved are so coordinated that non- 
effective time is eliminated or reduced 
to a minimum. 

Truck hauling output, like many other 
transportation methods, depends upon a 
number of factors: logs per M, efficiency 
of loading crew, capacity of loader, kind 
of trucks, condition of roads, speed miles 
per hour, etc. When these factors have 
been determined for any one operation, 
they become practically fixed; such as 
volume per load, trips per day, and ca- 
pacity of loader. 

Travel time depends upon speed miles 
per hour and length of haul. The long- 
er the haul, the more trucks are required 
to keep the loader and crew busy. Nat- 
urally, the object is to have a sufficient 
number of trucks hauling and not more 
than required for the length of haul and 
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capacity of loader. More than that num- 
ber, of course, results in excessive haul- 
ing costs and too few means lost time for 
loading crew. 

Unavoidable delays occur in any opera- 
tion at times and have a tendency to up- 
set a calculated schedule; however, by 
knowing the loading time, unloading time, 
distance of haul, average speed miles per 
hour, a balance point can be determined 
for truck hauling and loading correlated 
with distance. The number of trucks re- 
quired for any length of haul may be de- 
termined by expressing these values in a 


formula: 
M 
— U 
7 EtHtU s Ra 
te. oo) Meee ye 


T = Number of trucks required 
M = Total miles in round trip 
S = Average speed miles per hour 
L = Loading Time 

M 


H = —— = Hauling time 


U = Time required for one truck to unload, 
load trailer, and turn 
The time required to load a number of 


trucks hauling should equal the time re- 
quired for one truck to haul, unload, 
load trailer, turn, and return to loader. 
Travel time is equal to the total miles, 
round trip, divided by speed miles per 
hour, which is equivalent to the time re- 
quired to load all of the other trucks 
hauling, less the time required for one 
truck to unload, load trailer, and turn, 


thus: 
M 
Travel time = —— = M(TE=1) (2) = 
S 


To illustrate. Assuming an operation 
where distance of a haul will be 3.9 miles, 
over an ordinary dirt road, and speed of 
truck travel averages 13 miles per hour 
for a light truck and dual axle trailer, 
the average travel time per trip will be: 

7.8 


13 
Capacity of the loader approximately 10,- 


000 b.f. per hour; loading time per truck 


= (60 hour 
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Al6 hour (25 minutes) for average loads 
of 4 M; unloading time, loading trailer, 
and turn .233 hour (14 minutes). 

The number of trucks required then, 
for this length of haul, depends upon the 
number that can be loaded while one 
truck hauls, unloads, loads trailer, turns, 
and returns to the loader. The total time 
required would be .60 hour travel time, 
plus .233 hour for unloading, loading 
trailer, and turn, or .833 hour. 

The loading time is .416 hour for each 
truck load, or two trucks can be loaded 
while the third hauls, unloads, loads trail- 
er, turns, and returns to the loader. By 
the formula: 


7.8 
— + .233 
T= 913 +1 
416 


Three trucks would just keep the loader 
and crew busy for this length haul assum- 
ing no delays would occur other than 
those accounted for. 

Taking a haul of 12 miles, speed per 
hour of 13 miles as before, the number 
of trucks required would be: 

24 


Se a 
13 
a +1 


416 


2.079 

i ey) FSS 
416, 

T= 4.99 +1 or 6 trucks 


The answer in number of trucks will 
in many cases result in a whole number 
and a fractional part of another which 
may be carried or dropped depending 
upon its weight. 

C. W. Bioom, 
Montana School of Forestry. 


Stupy oF GrowTH Rincs 


Professor Edwin L. Moseley, curator of 
the museum at Bowling Green State Uni- 
versity, has examined the annual rings 
on large logs in many mill yards, and on 
hundreds of stumps. He finds on many 
of them single rings, or groups of rings, 
which are outstanding for their width, 
indicating that the trees were getting more 
moisture at the time these rings of wood 
were formed. One such period began in 
1846, another 90 years earlier, 1756. At. 
several places in Ohio precipitation ree- 
ords were made as early as 1846; they. 
show heavy rainfall 1846-1852. The same 
is true of one or more places in Ken-. 
tucky, Wisconsin, Iowa, Missouri, Kan- 
sas, Texas, Louisiana, and Mississippi. | 
At Cincinnati in 1847 was the greatest | 
rainfall in the entire record of over a: 
hundred years, 65.18 inches. This was‘ 
90 years prior to the present wet year.’ 
In the seven years beginning with 1846: 
there were six floods reeotied at Pitts- 
burgh, which is as many as the record: 
shows for more than half a century prior: 
to that. All of the eight floods recordeds 
there, 1762-1840, were followed by floods! 
approximately ninety years later. 

The reason for the 90 year precipita 
tion cycle is believed to be the sun’s in+ 
fluence on climate. Ninety is a simple 
multiple of the sun-spot period. 


In order that Professor Moseley may 
continue this study and have tangible evi-i 
dence that will convince other scientists. 
the university would like to obtain sec-j 
tions from large logs or stumps of any} 
species if they show plainly as many a 
300 rings. The section may go entirely 
across or only to the center. It need be 
only thick enough to hold together. Ir 
squaring the butt end of a log enougl 
could be saved without lessening the nu 
ber of board feet it will make. 


Specimens should be marked Sample 
Collect, and sent by express to the Unii 
versity Museum, Bowling Green, Ohio. 


——— 
as 
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German Forestry. By Franz Heske, 342 
pp. Illus. Yale University Press, 
New Haven. 1938. Price $3. 


This timely and worthful book, pub- 
lished for the Oberlaender Trust of the 
Carl Schurz Memorial Foundation for the 
primary purpose of making the experi- 
ences of the German-speaking peoples in 
the field of forestry available to the Amer- 
ican people, is not the product of the au- 
thor alone. The original manuscript was 
written in German by Prof. Franz Heske 
of the Tharandt Forest School in Saxony, 
which is acclaimed by the author as the 
oldest forest school of academic rank in 
the world. The preliminary translation 
of the text material was made by Prof. 
A. B. Recknagel of Cornell University and 
the final translation by William N. Spar- 
hawk of the U. S. Forest Service. Wilbur 
K. Thomas, Director of the Carl Schurz 
Memorial Foundation, supplied the Fore- 
word. Dean Henry S. Graves of the 
Yale Forest School wrote the Preface and 
Robert B. Goodman, Chairman of the 
State Conservation Commission of Wiscon- 
sin contributed the nine-page Introduc- 
tion. Most of the 28 illustrations were 
supplied by American foresters or Ameri- 
can forestry organizations. 


In this first comprehensive book on 
German forestry published in the English 
language, Dr. Heske presents a picture of 
the forest situation in Germany, traces the 
development of German forestry especially 
in the fields of forest economics, policy 
and administration, evaluates important 
forestry procedures and practices, dis- 
cusses significant current trends in for- 
sstry, and shows how forests and forestry 
aave had a profound influence in the eco- 
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nomic and cultural life of the German 
people. 

The book is divided into two main 
parts of fourteen chapters each. Part I 
carries the general title of German For- 
ests and Forestry, and Part II is entitled 
German Forest Policies. Among the chap- 
ter headings of Part I are Present Land 
Use in Germany, Development of Sus- 
tained-yield Forestry, Ownership of Ger- 
man Forests, Products of German Forests, 
Meeting Germany’s Timber Requirements, 
Increasing the Timber Yields of German 
Forests, Management of State Forests, 
Management of Communal Forests, and 
Management of Private Forests. The 
American reader may wonder why there 
is no separate chapter on national forest 
management. The answer is simple, for 
there are practically no national forests 
in Germany. Of the more than 31 million 
acres of forest land in the Reich (the re- 
cent Austrian annexation not included) 
only 80,600 acres are in national forests. 
The national forests of Germany comprise 
less than three-tenths of one per cent of 
the total forest area. 

Among the principal chapter headings 
of Part II are Forestry Agencies, Forestry 
Science in Germany, Forestry Education 
in Germany, Recent German Labor Legis- 
lation in Relation to Forestry, Tenure of 
Forest Property, Forest Rights, Adjust- 
ment of Population to Land, State Restric- 
tions on Forest Management, National 
Forestry Legislation, the Development of 
Forest Taxation, Forest Fires and Forest 
Fire Insurance, Forest Credits, and Forest 
Reserve Funds. 

Of special interest is Chapter 15, en- 
titled Forestry Agencies. Dr. Heske points 
out that until recently forestry in Germany 
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was the concern of the individual states 
rather than the federal government, and 
that in the past the federal government 
was not organized to take care of even 
those forestry matters which affected the 
interests of the nation as a whole. Until 
1919 there was no separate administrative 
set-up anywhere in the federal govern- 
ment of Germany empowered to deal with 
forestry matters, and for more than ten 
years after the first federal administrative 
unit for forestry was established, forestry 
was given a subordinate place among gov- 
ernmental activities. In 1933 for the first 
time a division of Forestry and Forest 
Industries was created in the federal De- 
partment of Food Supply and Agricul- 
ture. In 1934 general jurisdiction over 
forestry and hunting was transferred from 
the states to the Reich, and a federal De- 
partment of Forestry and Hunting was es- 
tablished. A year later matters concerning 
forest industries were added to the new de- 
partment, now headed by a Chief Forester 
(Reichsforstmeister). While the adminis- 
tration of public forests and the general 
supervision of privately-owned forests is 
now carried on in the newly created De- 
partment of Forestry and Hunting, the ac- 
tual oversight over private forests, es- 
pecially farm woodlots, remains in the for- 
estry division of the Department of Food 
Supply and Agriculture. In addition to 
strictly governmental agencies for forest 
administration, the National Socialist 
Party has its own forestry agency setup 
primarily “to coordinate the entire Ger- 
man forestry structure.” A separate Na- 
tional Forestry Commission, and_ since 
1934 a National Commission for Forest 
Products Industries are also in operation. 


These administrative develop- 
ments in German forestry are especially 
interesting in the United States at the 
present time, when matters of federal ad- 
ministrative reorganization are in the fore- 
front of public discussion. Dr. Heske 
summarizes his point of view on adminis- 


recent 


JOURNAL OF FORESTRY 


trative management for forestry as fol- 
lows: 

“Forest administration in Germany, as 
indeed is the case in most other coun- 
tries, seldom was sufficiently independent 
properly to perform its special functions. 
It was always dependent to some degree 
on the Department of Agriculture or on 
the Ministry of Finance or some other 
department. It was always a sort of ap- 
pendage and as such was restricted in its 
development. This dependence on other 
agencies proved particularly detrimental. 
* * * Its importance and its nceds are sel- 
dom clearly understood by persons belong- 
ing to other branches of economy, even 
by agriculturists. Therefore, the greatest 
possible degree of independence in the: 
governmental administration is virtually a: 
prerequisite for the proper developmenti 
of forestry.” 


The author stresses the need for a com-t 
prehensive national forest law. In the aps 
pendix appears the text of such a lawy 
proposed in 1920, but which failed of en+ 
actment because of strong opposition by) 
the individual states. The present gov- 
ernment is, however, approaching  thist 
federal forestry problem in a serious way 
Already three important national fores®: 


laws have been enacted, namely, the fort 
est devastation law, the law of fores | 
tree races, and the law transferring tha) 
jurisdiction over forestry and_ wildlif 
management to the federal government 
And of special significance is the maste¢ 
national forest law now in process oq 
preparation. Of special interest also if} 
the chapter on Employment in Forestry 
The author points out that “the volum 
of employment in forestry and the wooc#) 
using industries is of very great signifi} 
cance for the political economy of Ger} 
many.” He reports that in 1925 approx l 
mately the equivalent of 1,500,000 perf 
sons fully employed were engaged in th 
growing, utilization, and marketing of for 
est products in Germany. The discussio 
of the character and volume of wooc#! 
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work and the probable future location of 
wood-using industries should be helpful 
in the consideration of important eco- 
nomic and social problems in American 
forestry. 


The separate chapters on Forest Taxa- 
tion, Forest Fire Insurance, Forest Cred- 
its and Forest Reserve Funds contain in- 
teresting information and stimulating dis- 
cussions, but after studying their contents 
one is impressed with the fact that even 
after several centuries of sustained de- 
velopment of forestry in Germany many 
perplexing problems remain unsolved. In 
these particular chapters there is little 
that is directly applicable to American 
conditions and practices. 

It would be expecting too much to in- 
clude all of German forestry in a single 
volume, but one wonders why wildlife 
management, which has always been an 
important part of forestry in Germany, 
is given so little consideration and it also 
appears that certain phases of utilization 
are treated in a rather briefed form. Un- 
fortunately a strain of propaganda is 
spotted through the text and some of the 
statistics are out-of-date, such as the causes 
of forest fires from 1907-1923 (page 306) 
and the berry and mushroom crop of 
1908 and 1915-1916. In a few places it 
is difficult to understand the author’s 
point of view and purpose, when on page 
205, for example, he writes that “An al- 
most sacred fundamental characteristic of 
science, including forestry science, is free- 
dom. Without freedom, science becomes 
a farce,” and on page 226 in discussing 
the theory of leadership he emphasizes 
that the leaders’ “authority in government 
rests neither on divine right nor on patri- 
archal rank nor does his authority in the 
economic sphere rest on ownership of 
the means of production. In all phases 
of life, the right to lead is derived solely 
from the spiritual and moral superiority 
of the leader.” 


Throughout this book occur many fea- 
tures of general and special merit that de- 
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serve serious consideration by American 
readers. In reporting on German for- 
estry, Dr. Heske has made a significant 
and enduring contribution to American 
forestry. “German Forestry” should be 
widely read and studied by foresters, for- 
est owners, and others interested in for- 
estry and closely related conservation ac- 
tivities. 
JosepH S. ILLIck, 
New York State College of Forestry. 
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Economic Aspects of the Forests and 
Forest Industries of Canada. By 
J. D. B. Harrison. Canada Dept. of 
Mines and Resources; Lands, Parks 
and Forests Branch, Bull. 92, 53 pp. 
1938. 


In a concisely written opening chapter, 
Mr. Harrison, of the Forest Economics 
Division of the Dominion Forest Service, 
has brought togeiher vital statistics on 
the forest resources, depletion and growth 
in Canada. The importance of these re- 
sources is attested by the fact that the 
forested area of Canada is greater than 
that of any other country, excepting Rus- 
sia and Brazil. The total merchantable 
stand is 274 billion cubic feet, of which 
222 billion is conifers. The average an- 
nual cut of forest products in the 10 
years 1926-35 was 21% billion cubic feet, 
or less than | per cent of the total vol- 
ume. Of this, logs and bolts were 34 
per cent, pulpwood 25 per cent and fuel- 
wood 34 per cent. The average annual 
value of these products was almost $160,- 
000,000. 

Chapter II deals with the forest indus- 
tries. In 1935 these employed 168,427 
persons, with salaries and wages totalling 
$144,000,000, and represented a capital 
investment of $889,000,000. Canada ex- 
cels in newsprint production and is im- 
portant in other branches of paper manu- 
facture. 
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Chapter III, “External Trade and Home 
Consumption,” shows that “the products 
of the forests and the forest industries 
provided the largest favourable balance in 
external trade during the period 1931-39.” 

This publication is a credit to the 
author and to the Dominion Forest Serv- 
ice and capably fills a long-felt want. 

A. B. RECKNAGEL, 
University of British Columbia. 
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The Forest Resources of British Co- 
lumbia, 1937. By F. D. Mulhol- 
land. 153 pp. Illus. 6 maps. De- 
partment of Lands, British Columbia 
Forest Service, Victoria, B. C. 1937. 


In a well-written and well-illustrated 
bulletin, Mr. Mulholland, Chief of the 
Division of Forest Surveys and Working 
Plans of the British Columbia Forest 
Service, has brought together a wealth 
of information on the forest resources of 
Canada’s Pacific Coast Province. In a 
sense it is a revision of the 20-year-old 
work: “The Forests of British Columbia” 
by Whitford and Craig, but it is far more 
than that. It presents a new inventory 
of the forest resources and a new classi- 
fication of the land with respect to for- 
estry. This inventory, this classification, 
required a decade of study, purposeful 
work. The results speak for themselves. 
Here is a complete timber inventory of 
the Province. 

The bulletin starts with a general de- 
scription of the topography, geology and 
climate of British Columbia, followed by 
chapters on “Forest Types” and on the 
“Trees of Commercial Importance.” Chap- 
ter IV treats the “Ownership of Forest”— 
the picture is that of a Province which 
owns 93 per cent of the 75 million acres 
of productive forest land and 90 per cent 
of the merchantable timber. “Many of 
these (timber) licenses,” says Mulholland, 
“have been allowed to lapse after com- 


pletion of logging, or because the hold- 
ers of less accessible licenses have not 
considered the speculative value high 
enough to justify the payment of annual 
rentals until their timber could be ex- 
ploited.” There were 15,000 licenses in 
1907; 3,700 licenses are in good standing 
today. 

The chapter on “Forest Resources” is 
of great statistical interest. Throughout 
the bulletin “Coast” and “Interior” are 
differentiated. Of the 230 million acres 
of land in British Columbia, only 4.7 mil- 
lion is agricultural, 22.7 million has ma- 
ture timber (1/3 on Coast, 2/3 in In-| 
terior), some 37 million bears immature 
timber, and 20 million acres is deforested. 
Besides, there are 66 million acres of: 
barren, 82 million acres of scrub growth: 
(which “may at some future date have a: 
value in some market not yet apparent”) } 
and more than 2 million acres of swamp. 
These three categories account for the 150/ 
million acres of non-productive areas. 

Of the 254 billion board feet of mer-* 
chantable timber, less than half (109.77 
billion) is rated as accessible. Of this, 
2/3 is on the Coast and 1/3 in the 
Interior. The accessible Coast timber 18.5 
of course, the most important commer-( 
cially. 
The sixth chapter deals with growth- 
depletion and possibilities of sustainec/) 
yield. Unlike American conditions, where 
most timber operators own the land they 
log, the loggers of British Columbia have) 
mostly been, so Mulholland avers, “ten 
ants interested only in the mature timber}, 
leaving consideration for a second crop 
to the Crown, a landlord who has beer! 
chiefly concerned with making the nati} 
ural resources support the cost of de4! 
velopment of a new country.” And _ sc) 
he finds, “The forest industries have bee: i 
organized to liquidate the ‘frozen capita) 
in overmature timber as quickly as ecc4 
nomic conditions will allow.” 

Coming to sustained yield, Mulhollanij 
construes it as “simply the continuot 
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regional production of wood for stable 
permanent industries” and hopes that by 
dividing the forest iand into compara- 
tively large units, provision being made 
for natural reforestation to take place 
after logging, the rate of logging may be 
calculated so as “not to dispose of all 
the virgin timber until an approximately 
equal rate of cutting will be possible in 
the second growth.” He hopes to attain 
this with a 100-year rotation and by di- 
viding the merchantable timber by 100 
and adding the yearly increment, he finds 
that “the industries are already over- 
cutting the accessible Coast forests by 100 
per cent and the accessible and inaccessi- 
ble combined by 20 per cent.” He adds, 
significantly, that: “the Coast industries 
must largely stand or fall with the Coast 
forests.” 

The reviewer is not inclined to quarrel 
with these figures, but questions whether 
they serve more than a speculative pur- 
pose. It seems idle, for example, as Mul- 
holland admits, to attempt to limit de- 
pletion on the Coast to 1,032 million feet 
when, in 1936, it was 2,700 million. Who 
can foretell what conditions will be in 
the year 2038? Meanwhile, the economic 
needs of the Province for revenue and the 
pressure for liquidation will probably 
dictate the course to be pursued. 

Mulholland recognizes this conflict and 
urges “increased effort . . . to conserve 
the remaining virgin timber by reduction 
of waste.”” Elsewhere he hints at “obliga- 
tory reforestation and technical assis- 
tance” as means whereby “the State could 
encourage private forestry.” 

The chapter on Insect Injury, contrib- 
uted by Dr. Hopping, makes grim read- 
ing. Then follows a chapter analyzing 
the resources of each of the 5 Forest Dis- 
tricts—namely: Vancouver, Prince Rupert, 
Fort George, Kamloops and Nelson. No 
attempt is made to cover the unorganized 
68 million acres in the northern interior. 

Concluding chapters deal with Pro- 
vincial Forests (set aside as forest re- 
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serves, now aggregating 414 million acres 
on the Coast and 1014 million in the In- 
terior), Miscellaneous Tables, and Inven- 
tory Methods. 


The bulletin is not only authoritative 
in its statistics but challenging in_ its 
conclusions. Something must be done to 
keep British Columbia’s forests continu- 
ously productive. Mulholland has pointed 
the way, that of self-regulation. It re- 
mains to be seen how far his recommen- 
dations will be followed. 

A. B. REcKNAGEL, 
University of British Columbia. 
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West Virginia’s Renewable Natural 
Resources and the Public School 
Student. Prepared by Educational 
Division of the Conservation Com- 
mission of West Virginia. Pp. 3-31. 
Charleston, W. Va. 1937. 


In these days of wide-spread interest 
in conservation, it is gratifying to note 
the extent to which its concepts are being 
worked out for schoolroom use. The sub- 
ject, long a curriculum stepchild, is now 
occupying a place of major importance 
in the teaching scheme. 

An approach to conservation teaching 
is being made by the Conservation Com- 
mission of West Virginia in cooperation 
with the fifth to eighth grade teachers of 
the state’s free schools. Instead of set- 
ting up a hard and fast instruction pro- 
gram, the Educational Division of the 
Commission suggests as objectives the use 
of conservation ideas pertinent to the 
state—the objectives to be realized through 
the development of individual experiences, 
class projects, and the classroom discus- 
sion of topics centering upon West Vir- 
ginia’s conservation problems. 

The current bulletin is tentative in na- 
ture. It is meant for use as source ma- 
terial in the fields of elementary science, 
civics, history, geography, economics, and 
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art. In it some prefatory material, deal- 
ing with the extent of West Virginia’s 
natural resources and the need for con- 
servation instruction in the public schools, 
is followed by a teaching set-up organ- 
ized in activity units such as: Wildlife, 
Forests, Man; Fire in the Forest, Man’s 
Enemy; and Conservation, A Problem 
each Person Must Help Meet. Each unit 
is analyzed in terms of its objectives. 
Following the unit analyses are suggested 
methods for arriving at understandings of 
them. An appendix contains descriptions 
of motion pictures for classroom projec- 
tion and lists of fish, birds, and mammals 
native to the state. The well-organized 
bibliography directs teachers to addition- 
al source materials of value in planning 
class assignments. 

At the end of the current school year, 
teachers who have used the bulletin will 
send their criticisms of it and suggestions 
for its improvement to their county com- 
mittee of teachers. The fifty-five county 
committees, in turn, will report to the 
central state committee so that the bulle- 
tin can be revised as a permanent out- 
line on conservation. Schools still on the 
nature-study level of conservation teach- 
ing might well follow West Virginia’s 
lead in attempting to develop a worth- 
while conservation teaching program. 

Joun F. Lewis, 
Connellsville High School, 


Connellsville, Penna. 


RBS 


Skogsuppskattning och Skogseko- 
nomi (Forest Mensuration and 
Forest Economics). By Sven Pet- 
rini. 277 + 3 pp. Lars Hoékerbergs 
Bokforlag, Stockholm. 1937. Price 
10 kronor. 


This attractively bound volume is pri- 
marily for the use of civil engineering 
students at the Swedish Royal Technical 
College where the author has given a 


course in this subject since 1934. He is 
known to many American foresters as the 
chief assistant at the Swedish Forest Ex- 
periment Station, the General Secretary 
of the International Union of Forest Re- 
search Organizations. In the latter ca- 
pacity he has an exceptional opportunity 
to become familiar with forest research 
and forest literature in all lands. His own 
field of research has involved the con- 
tinual use of mathematics in computing 
and reporting the results of permanent 
sample plot yield studies. 

The book is in two parts, Mensuration | 
and Economics. Many of the 23 chap-_ 
ters are but a page or two in length, but — 
contain a surprising amount of concen-— 
trated information. The prominence of ' 
mathematics, with numerous formulae, , 
will be accepted as a matter of course by ' 
the well-grounded students for whom the : 
book is intended, but might well make : 
difficult reading for an American student ! 
taking a general forestry course. In the: 
opening discussion on tree form and mea- - 
surement of individual trees, Henrik Pet: - 
terson’s, Behre’s and Tirén’s formulae are © 
included along with the older equations. | 
The author states that Behre’s formula : 
gives better results for Norway spruce and: 
Scotch pine than Hojer’s, although Tirén’s¢ 
is still better for the latter species. These # 
modern formulae are not in practical use¢ 
in Sweden mainly because Tor Jonson’s¢ 
tables, based on Hojer’s formula, are gen- 
erally used. As the book deals chieflyy 
with conditions in Sweden, emphasis is4 
placed on the details of tree form in dif-| 
ferent parts of that country. 


The estimation of stand volume is based 
on the mean sample tree method with the¢ 
Swedish methods for determining log 
yields of trees of different d.b.h. They 
chapter on growth is based on that foundd 
in Practical Forestry Handbook (Stock-j) 
holm, 1924). Pressler’s, Jonson’s and thed, 
compound interest formulae for growt 
per cent are compared. The viewpointj} 


of a “going concern” forest, which per: 
if 


REVIEWS 


vades the entire book, is nowhere better 
illustrated than in the explanation of 
“exploitation per cent,” defined as “the 
annual cut, computed at the end of the 
year, in per cent of the growing stock at 
the end of the same year before cutting.” 
Under the heading “Estimation of site 
quality” “density” and “intensity” are dis- 
tinguished, the latter being the percent- 
age of solid wood in a parallelopiped 
with a basal area of 1 hectare and an 
altitude equal to the height of the for- 
est. Mathews’ “spacing figure” is cited 
as a valuable expression for density. 
Limits of accuracy in mapping and esti- 
mating by strip survey receive attention. 

Working plans are discussed in 4 pages, 
concerned chiefly with division of grow- 
ing stock into mature and immature tim- 
ber classes. Calculation of the cut in- 
cludes Tor Jonson’s formula for annual 
cut, Erik Ronge’s, Oscar Lindblad’s and 
Wallmo’s, and the French quartier bleu, 
more familiar to American foresters. 
Finally, the relation between annual cut- 
ting per cent and exploitation per cent is 
explained, with tables for computing each. 

The chapters on forest economics in- 
clude much of what is termed forest valu- 
ation or finance in America. The pecu- 
liar nature of the forest investment is de- 
scribed in the light of various economic 
theories. Where sustained-yield private 
forestry has been practiced on as sound 
a business basis as in Sweden figures on 
the cost of forestry are available, such as 
are still rare in America. For instance, 
over a period of 20 years about 30 per 
cent of the net return from stumpage from 
a 1,200-acre estate forest in which about 
4 per cent of the growing stock was cut 
annually was absorbed in administrative 
costs, distributed as follows: 


Per Per cent 
cent ofnet Cost 
Average annual overhead of stumpage per 
costs total) income acre 
Administration 32 9.6 $.24. 
Protection, patrol, scaling, etc. 18 Sy) lB; 


Yield tax on timber cut... 4 1.8 04 
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Forest Conservation Board 
Cee aeine rete, me Weekes a es 4 ils .03 
TT Sas cr ee see ee ae 18 5.2 alia} 
(a) Town real estate 68% 
(b) County real estate 10% 


(Ca are vel” teh oe ee 22% 
Fence maintenance — (labor 

Only) Pees. < Ie ee ee 5 1.3 03 
Roads (exclusive of public 


TOA BtaX) got Soe OB ee ll 3.3 08 
Relotestation 9). =e 4 14 .03 
Mapping, estimating, work- 

Inga plans, tele tee See A 0.4 01 

Lotals) esses 5 et ee 100 29.5 


$0.72 


Changes in the value of forest soil and 
soil rent due to alterations in methods of 
cutting and reproduction are treated in a 
comprehensive manner. A _ chapter is - 
also devoted to the calculation of the 
financial benefits of ditching marshy land. 
Forest taxation in Sweden is fully dis- 
cussed. The volume closes with chapters 
on calculation of the profit and loss from 
forestry and appraisal of forests and for- 
est land for sale. 

Petrini has contrived to pack an enor- 
mous amount of information into a small 
space, much of it new to American for- 
esters, and a considerable part of it re- 
lated to peculiar Swedish conditions. In 
the projected English edition of this book, 
which, it is hoped, may soon be forth- 
coming, some of these sections will be re- 
placed by those of more general applica- 
tion. Even as it stands it is a fine brief 
text and reference volume for any for- 
ester, especially for those conducting pri- 
vate enterprises which are not static, but 
are on an operating basis. 

Henry I. BaLpwin. 


Skogsbrukets ekonomi, Nagra syn- 
punkter-sirskilt med hinsyn till 
forhallandena i mellersta Sverige. 
(Forest Economics.) By Oscar 
Lindblad. Skogen 24:458-461. 1937. 


Although written from the standpoint 
of commercial forestry in Sweden, the 
ideas expressed in this paper are appli- 
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cable to commercial forestry in this coun- 
try. 

The author points out that it is not 
enough to obtain maximum volume pro- 
duction, but that commercial forestry also 
requires the maintenance of production 
according to the best scientific principles 
so that the greatest possible sustained 
returns may be received. Furthermore, 
sustained maximum volume production 
may not fulfill all obligations of forestry, 
for if the costs are too great the result 
will be unsatisfactory. Economic con- 
siderations will govern sound forestry 
practice. Good forest management de- 
pends upon a consideration and blending 
of the biological, technical, and economic 
viewpoints. It is a mistake for a forester 
to concentrate his efforts along any one 
of these lines at the expense of the others. 

Economy in forestry demands that the 
income should be as high and the cost 
as low as possible. It means that every- 
one concerned with the enterprise from 
the woods laborer to the entrepreneur 
should be motivated and guided by eco- 
nomic considerations. As much depends 
upon prediction, the forester must have 
good judgment. Even though he must fre- 
quently decide on the basis of uncertain 
calculations, future expectations must be 
appraised in the light of all available 
evidence. It is preferable to sell timber 
products as far as possible when prices 
are high and to hold the forest intact 
when prices are low. Small properties 
have an advantage in this respect, for the 
large properties have complicated and ex- 
tensive business structures to maintain 
and greater supplies of labor requiring 
steady employment. 

It is always necessary to realize the 
maximum value from every tree. This 
may not mean much for one tree, but for 
many it is of great importance, It is 
necessary to study the markets for dif- 
ferent products such as sawtimber, pulp- 
wood, and firewood, and to ascertain the 
lowest diameter below which it is not 
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profitable to cut the timber. The trans- 
portation costs according to various di- 
ameters should also be considered. Tim- 
ber cutting should always consider _bet- 
tering the quality and increasing the pro- 
duction of the remaining stand. Trees 
should be left which will be worth more 
in the future through growth than their 
present sale value. Thus trees which 
within a short time will grow from a size 
suitable for a product of relatively low 
value, such as pulpwood, to a product of 
relatively high value, such as sawtimber, 
should especially be conserved. 


During the past 20 years heavy thin- 


nings have been generally recommended 
for young stands, but now light thinnings 
are preferred in many instances. 
volume of a typical 30 to 40-year-old 
stand will increase about 8 per cent an- 


‘nually while the growth in value goes up 


} 


As the | 


to 10 or 15 per cent, the reduction in 1 
productive capacity through heavy thin- - 


nings is uneconomic. 


Although undesir- - 


able trees should be removed from young ! 


and middle-aged stands the general propo- - 


sition still holds true that as large a tim- - 


ber capital as possible should be left} 


growing on the tract. With older stands, 


however, it is economically desirable to” 
make cuttings sufficiently heavy that sub-/ 
stantially the same returns will be re-/ 


ceived year after year. 


The cost of clearing winter roads cand 
paid back} 
fori 
summer roads, it is generally better tod 
have long roads of less costly construc-') 
tion than short, expensive roads, because) 
all necessary log hauling can usually bed) 
done during the freezing months of win-]) 
ter and a couple of months when it is} 


usually be figured to be 
through cheaper transportation. As 


dry and hard in summer. 


The determination of the economic re) 
sults under forest management is a com) 


plicated matter. 
ceived is readily computed at the time 
the books are closed. 


i 


However, unless}): 
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appreciation and capital reduction, it will 
have only limited value to the forest 
manager. 
A. Z. NELSon, 
U. S. Forest Service. 
(Based on translation by 


P. A. NELson.) 
Forest Practice Handbook. By Joint 
Committee on Forest Conservation, 
West Coast Lumbermen’s Association 
and Pacific Northwest Loggers’ As- 


sociation. 31 pp. Illus. Seattle, 
Wash. Revised October, 1937. 


This Handbook presents the regional 
program of forest conservation which has 
been adopted by the organizations of log- 
gers and lumbermen in the Douglas fir 
region. It presents the parent program 
evolved by the Forest Conservation Con- 
ference (Washington, D. C., 1937) for 
the guidance of the nationally organized 
lumber industry. Most important, prob- 
ably, is the fact that the material in this 
book consists largely of clearly and sim- 
ply presented directions for and explana- 
tions of the successful techniques which 
have been tested and tried by forestry 
agencies in the Pacific Northwest. 


Generally, expert opinion agrees that 
the problem of obtaining regeneration in 
the Douglas fir region is largely one of 
prompt slash disposal and exclusion of 
fires thereafter. The difference between 
immediate reproduction and adequate re- 
stocking from 7 to 10 years after logging 
may be, on certain sites, a matter of re- 
vised logging methods to provide better 
seed supplies. The Handbook contains 
as much as has been learned about this 
dificult problem. 

The Table of Contents is indicative of 
the extremely practical character of the 
material: “The Essentials of Forest Con- 
in the West Coast Region,” 
“Fire Protec- 


servation 
“Rules of Forest Practice,” 
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tion During and Immediately Following 
Logging,” “Hazard Reduction,” ‘“Provid- 
ing a Seed Supply,” “Conservation of 
Immature Trees and Young Growth,” 
“Partial or Selective Logging,” “Sus- 
tained Yield Forest Management.” 


This Handbook is a product of the 
Joint Committee on Forest Conservation 
of the West Coast Lumbermen’s Associa- 
tion and the Pacific Northwest Loggers 
Association, and was compiled by the 
technical staff with the assistance of the 
Committee, including advisory members 
from federal and state forestry and pro- 
tective organizations. 


Joun B. Woops, 
National Lumber Manufacturers’ Assn. 


%%% 

Profitable Management of Shortleaf 
and Loblolly Pine for Sustained 
Yield. By W. E. Bond, W. G. Wah- 
lenberg, and Burt P. Kirkland. South- 
ern Forest Exp. Sta. Occasional Pa- 


per 70. 37 pp. (Multigraphed). 
1937: 


This publication is of unusual interest 
and importance in that the authors ex- 
plain and recommend technical forest 
management of a high order in terms that 
executives of timber-owning companies 
can readily grasp and apply. Predicated 
on the desirability of good forest manage- 
ment from a financial viewpoint, the 
brand of forestry recommended is plainly 
shown to be primarily for the benefit of 
the forest owners themselves. Congratu- 
lations are due the authors for hewing to 
the line and discussing profitable forest 
management without encumbering it with 
abstractions and social implications fre- 
quently confusing to the laymen seeking 
the truth. Their proposals obviously have 
been tested and proven in the crucible of 
actual practical operating conditions and, 
therefore, can be authoritatively recom- 
mended. 
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Briefly, the authors recommend a defi- 
nite, yet flexible, plan of management 
predicated on selective cutting in cycles 
of not more than 10 years. Large prop- 
erties would be divided into blocks and 
compartments and each unit would be cut 
in each cutting cycle. Preliminary de- 
terminations of the total volume and 
growth for the whole property are rec- 
ommended so that the annual cut can be 
limited to the growth. Most forests, it is 
stated, need their growing stock built up, 
so at least 20 per cent of the total an- 
nual growth should remain uncut and 
added to capital. 

After the general order of cutting in 
any one or more blocks has been deter- 
mined, the annual cutting compartments 
are tentatively selected. Areas specified 
for cutting are fixed for only one or two 
years ahead because of frequent adjust- 
ments that must be made, particularly 
during the early stages of management. 
Selecting the trees to be cut is the key to 
successful culmination of the authors’ 
plan and they devote considerable space 
in text and graphs to a full explanation 
of their methods. Naturally the total cut 
in any compartment cannot exceed the 
amount that the reserved stand will grow 
during the interval between cuts. The 
amount removed includes, first, the least 
desirable trees and, second, if additional 
volume can be removed, from those di- 
ameter classes that have more trees than 
the number recommended for the normal 
stand table. It is emphasized that a por- 
tion of the stand should be permitted to 
grow as large as 32 inches in diameter 
for the production of high-quality timber 
returning greater net income. Under such 
a system of cutting the quality and the 
growth of the forest greatly improve with 
each cut until the normal distribution of 
trees is attained and, logically, the profits 
likewise increase, as larger cuts of better- 
quality timber are obtained. The entirely 
practical measures that are proposed 
throughout and the due regard given to 
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keeping costs in line with the ability of 
an ordinarily successful business to justify 
them are decidedly refreshing to the prac- 
tical reader. 

The importance of controlling the selec- 
tive cutting is emphasized and it is shown 
that at a nominal cost of not more than 
ten cents per thousand feet of timber cut, 
a skilled marking crew under the super- 
vision of a competent forester can select, 
mark, and tally 100 per cent of the trees 
to be cut and also tally all trees over 12 
inches d.b.h. to be reserved. Thus, selec- 
tive cutting is kept under exact control 
and accurate inventories are obtained of 
each compartment as it is cut. The cost 
is more than justified by the immediate 
savings in operating expense that is pos- 
sible from planning the entire operation 
from logging roads to lumber sales on 
accurate knowledge of the timber to be 
cut each year or quarter. 


Since it is obviously impossible to men- 
tion all subjects treated in the publica- 
tion, many must be omitted from a re- 
view. Most procedure and information 
pertinent to organizing and developing 
forest management is, however, discussed 
by the authors. Limitation of space 
probably prevented more treatment of 
some important subjects such as the need 
for maps and road planning, which are 
mentioned. Their importance, however, 
would seem to justify lengthening the 
publication sufficiently to show what a 
vital part they play in the actual adminis- 
tration of sustained-yield management. 
For instance, air maps, which can now be 
obtained for larger properties for only a 
very few cents an acre, are exceedingly 
helpful in formulating and carrying out 
plans and in keeping executives fully in- 
formed of progress. These and other 
similar subjects might well be made the 
basis for another publication. 

Of particular interest to foresters and 
those contemplating management of their 
forests is the chapter dealing with esti- 
mated costs and returns. It is shown, for | 
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example, that starting with a stand of 
2,982 board feet of saw timber per acre 
and following the authors’ plan for 40 
years, 7,960 board feet of saw timber can 
be cut with 5,536 feet of greatly improved 
timber capital on hand. In addition to 
the 7,960 feet cut, 3,140 will have been 
added to growing stock, making a total 
growth for the 40 years of 10,514 feet, 
or an average of 263 feet per year. The 
value of the annual growth is given as 
$1.07 per acre for the first 10-year cut- 
ting-cycle, $1.52 for the second, $1.97 for 
the third, and $2.42 for the fourth, aver- 
aging $1.75 for the 40-year period. Au- 
thentic information such as this is what 
sells the practical timber owner on for- 
est management. 

Minor criticisms of methods and treat- 
ment could be mentioned but they are 
hardly justified in the light of the real 
value of the publication as a whole and, 
therefore, are omitted. It is significant 
that the Southern Lumberman printed it 
in full in the December 1937 issue, with 
a statement from the Editor in bold type 
that it was the longest article they had 
ever printed (12 pages in small type) 
but that he considered it to be the most 
valuable article they had ever printed at 
any time and urged all to read it. This 
is high praise, indeed, in more ways than 
one, from a very practical source. 

No review would be complete without 
constructive criticism of the form in which 
an important contribution like this is is- 
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sued. It is released as Occasional Paper 
No. 70, comprising 37 pages of multi- 
graph text and tables with 3 figures 
(stand table graphs). The pages are 
merely clipped together on the left side 
at three places leaving a frayed binding. 
Naturally, its physical appearance is un- 
interesting. This publication is a perma- 
nent contribution to forest management in 
the South and should be printed on good 
paper and fully illustrated to show visual- 
ly what the authors have written about so 
well. Obviously it is aimed at interesting 
forest owners in forest management and 
supplies the facts. Good binding, paper, 
printing, and photographic illustrations 
would multiply its effectiveness many 
times over, making it a volume many 
would cherish and keep constantly at 
hand. Should a second edition be issued, 
there could be some improvement in text 
and more clarity in the figures and ex- 
planations. Also, perhaps, the philosophi- 
cal discussion of the principles of sus- 
tained yield at the beginning and some 
other involved discussions of technique 
might be considerably briefed in con- 
sideration of non-technical readers. 
Occasional Paper No. 70 should be in- 
cluded as required reading in forest man- 
agement by every forest school in the 
United States and can be read profitably 
by all foresters and others concerned 
with or interested in sustained-yield for- 
est management from the profit motive, 
reprehensible as that may be these days. 
A. E. WacKERMAN. 
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Editor’s Note: When sending out his annual 
report the Chief Forester invited comments and 
criticisms of the report from those to whom it 
was sent. In response to this invitation the 
Forester undoubtedly received many comments. 
One of these written by Mr. P. S. Lovejoy is 
printed in full. Mr. F. A. Silcox’s reply to Mr. 
Lovejoy is also printed in full. It is hoped 
that the publication of these two letters will 
contribute to a better understanding and appre- 
ciation of the Chief Forester’s report and of the 
work and objectives of the Forest Service. 


Dear Mr. SiLcox: 

Your letter of January 10 inviting com- 
ment on your newly issued annual report 
seemed to be original typing; seemed also 
to be signed by you in ink. One looks 
closely of late at things coming out of 
Washington, especially if under frank. 
I couldn’t be sure, but the evidences 
seemed to be that you were inviting my 
comment on the report. I wondered 
(frank for frank?) whether such comment 
might properly be direct instead of de- 
vious; but you had come asking it and 
I wouldn’t want to bother being merely 
polite. 

I wondered whether I could be sure 
what I really thought about what there 
would be in the report. Could I feel sure 
of what you and your Outfit really felt 
sure of—as contrasted with what you were 
just fumbling with or hunching at? Well, 
I'd look it over and mark it up en route; 
perhaps for local use as well as for you. 
But I'd have looked it over anyway, of 
course, as I have Forester’s Reports ever 
since there have been any. 

Most of my comment will be a sketch of 
things I found to wonder at en route. 
First I wondered at the bean-stalk effects. 
In 1907 we ran the Hell Gate (E) from 
a single small room with a piano box in 
which to store the pack-saddles, scale- 
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sticks, calipers, etc. In 1917 I was at- 
tached to Zon’s branch and our headquar- 
ters were in the blind end of an old hall 
in the Atlantic Building. So now I looked | 
for your current book balances, finding — 
them on the last two pages: “Expenditures | 
$108 million ... Net income to U. S. 
Treasury $3.6 million.” 


It would be correct New Deal technic, 
I presumed, to mention money last. 


Page 14 said the National Forest acre- 
age was now gross 211.5 and net 171.4 
million acres. I wondered what a platted © 
curve would look like, years and acreage 
to date, and as to probable projections 
from now on. Page 1 indicated thirty 
per cent of all present forest lands in 
the United States to be in public owner- 
ship. I wondered how much of that was 
state. Page 7 you were saying that of the 
125-150 million acres now “badly de- 
pleted,” some 50 million probably should 
be state and the rest federal. Page 28 
you were saying that under the Fulmer 
Act many states, including Michigan, were | 
“qualified” already, and that as soon as} 
Congress came through with the money ’ 
you were all set to get going with state: 
forest expansions (to be mortgaged to the : 
Secretary of Agriculture). That would be: 
coming soon, I judged; and I wondered! 
again at the seeming persistence of the: 
Worst-First Theory in all this, and the: 
implications. 


Here in Michigan, for instance, your 
people had taken on quite joyfully much) 
of the very leanest land in the region andj 
were laboring therewith: with fire and 
blister-rust protections, surveys, plans,j 
very large scale pine plantings and so on, 
—and on lands which mebby never did) 
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have a decent stand of well-grown timber 
(Huron, Manistee, etc.) And it would 
be income and tobacco tax money out of 
Detroit and Grand Rapids, etc., no doubt, 
which was being so invested, and was that 
all right? It made me wonder quite a 
lot. Was it, properly speaking, “invest- 
ment?” Was there, I wondered, a valid 
expectation of subsequent returns such as 
to justify such spendings on such lands? 
Would such national (or state) forest 
units, ever become even self supporting? 
One never found any discussion of such 
questions in the Foresters’ Reports and I 
wondered why. Expenditures $108—net 
income $3.6. But that would not be just 
National Forest business and would in- 
clude everything else: fire cooperations, 
investigations (field and laboratory), gen- 
eral overhead and so on. 

What would a nothing-else-but national 
(or state) forest bookkeeping look like? 
lf tried for, how should such books be set 
up? Be kept without direct or indirect 
faking? I didn’t know—doubted that you 
did. But we might, assuredly, do much 
better (be more honest?) than we have 
been doing. 

There are records, for instance, of the 
specific areas planted out each year, with 
maps, stock used, labor involved, etc., and 
there will have been periodic check-ups on 
the resulting plantations. Why not, then 
periodically, if not annually, enter up 
“current status” opposite the plantation 
“original costs” and with another entry 
show the “carrying costs” (as fire and 
blister rust protection, share of overhead, 
pruning or thinning operations, etc.)? If 
a valid investment (instead of rat-hole 
operation) we evidently must know, and 
show, what we are actually getting (or 
stand a fair chance to get) in returns on 
the money as spent: first costs, carrying 
charges to date, current status of and 
prospects for plantation. 

“Status” might readily be indicated un- 
der such heads as “Good stand established 
and growth O. K.,” “Stand only fair, con- 
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dition good,” “Stand or growth poor,” 
“Failure” (drought, fire, bugs, ice-storm, 
rodents, etc.). But I’d never seen any such 
record or summary statement—federal or 
state—and I had to wonder why. 

Even with such statements, of course, 
there would be no real book balance to 
be had because nobody would know what 
the ripe stands would finally be worth. 
And the report was saying that plantation 
pine would yield only poor lumber in 
eighty years—unless hand-pruned soon 
enough. Such pruning of dead limbs 
would assuredly cost plenty labor; and 
likely enough so as to equal the first costs 
of land and planting (to get inferior lum- 
ber in eighty years, even if the plantation 
had behaved itself nicely en route?). And 
I wouldn’t know whether, by then, knotty 
or other lumber would be much wanted in 
the markets; and you wouldn’t know 
either. 

A lot of your Michigan plantations 
(and ours too, of course) have suffered 
very badly of late years from drought. 
Many would have been “filled in” or 
really replanted, I presumed, but here 
was the report (page 46) showing 223,- 
000 acres of planting or sowing for the 
year, nothing as to such previous records, 
nothing as to status or prospects, and with 
your Michigan nurseries having an “au- 
thorized output” of thirty-two million 
seedlings a year, and your current Michi- 
gan plantings 78,000 acres; but no cost 
figures. 

I decided that I didn’t like this sort of 
bookkeeping; wondered whether you did. 
From there I got to wondering whether 
foresters (conservationists, in general?) 
could be decently “honest.” The intan- 
gibles would be so all mixed up with the 
tangibles and standard (black and red) 
bookkeeping could deal with the tangibles 
only. 

What it “costs” a fisherman or hunter 
to “go on a trip,” for instance, (actual 
money, plus time, effort, etc.), will have 
almost no relation to the market value of 
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the meat which he brings home. He goes 
“for fun” and not just for meat. The 
fisherman or hunter ‘will admit cheerfully 
that his trip cannot “pay out” in the tan- 
gibles, but will insist that it nevertheless 
has been “worthwhile.” I wondered where 
and how much of the forester’s proposals 
and intents were really based on some 
such consideration. Could “forests” per- 
haps prove well “worthwhile” even though 
they did not “pay?” 

Such combinations were sometimes very 
real, I thought, as in the case of “raising 
a family,” perhaps—but just how or 
where and when might anything like that 
apply to lands kept under sustained-yield 
management a la the forester’s central for- 
mula? I wasn’t at all sure; wondered 
whether you were. Over and over in the 
report you were using such phrases as 
“social welfare,” “economic _ stability,” 
“vital public interests,” etc. Did you 
really “have something there,” I won- 
dered, or were you just fumbling at things 
hunched rather than “thought clean?” 
I could not be sure; doubted that you 
would be. 

In any case there would, it seemed to 
me, be at least three complexes tangled 
up in all these “conservation” affairs: 
technical, economic, and social, and badly 
needing identification, segregation, discus- 
sion, clarification. Worst of all, I thought, 
they probably needed debunking treat- 
ments:—To be more than joshing but less 
than snarls or sneers perhaps. 

On page 17, for instance, you were 
bragging very properly as to fire control 
accomplishments to date. There, it seemed 
to me, was a “sumpin” at which foresters 
properly could point with pride. But 
you were noting that control was now 
running into diminishing returns and you 
were promising new and more intensive 
(and expensive?) efforts “to counter-bal- 
ance this influence.” Here evidently we 
had another variable approaching its limit 
—and beyond some certain point it 
wouldn’t be worthwhile to try to reduce 
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forest fire losses. I wondered where that 
point would be found; doubted that you 
knew or would want to guess. 

On page 32, under “Research” I found 
another “sumpin’” which kept me hung 
up for quite a spell of wondering: “prelim 
estimates indicate some 50 per cent more 
timber volume . . . in Michigan than pre- 
viously supposed ... most of it scat- 
teved . . . of minor species and economi- 
cally unavailable . but with growth 
rates several times larger than previous 
estimates.” Yes, I thought, that would be 
the “scrub” sprout-oak and the red-maple 
and white-birch, jack pine, popple, et al., 
come in and going to it as the fires have 
been kept down. Already real forests of 
it established on several million acres, and 
several times as much coming on fast; 
due to keep on coming fast and faster as 
the fires are kept down to low and lower 
brackets; and especially on the so-so lands 
such as make up the bulk of your and our 
local forest units. 


Back in 1905 or so, as a student, I had 
helped put out our first pine plantations on 
such morainic and wash-plain sands, grav- 
els, and light loams, and from the top 
of the big ridge north of Higgins Lake 
we could then watch a dog running a 
deer into the lake. The brush was so low 
and ragged that we almost entirely dis- 
regarded it as we planted the little pines. 


In the absence of fire that clumpy 
“scrub” had come on so fast that by 1920 
it was badly crowding much of the plant- 
ed pine—very little of which would be 
able to “top out” so as to make good log 
trees (if, when. and as). 


While this was happening your Lake 
States Forest Experiment Station was 
working on artificial drainage for spruce 
swamps, on the origins of birdseye maple 
and on tree genetics, et al. Meanwhile 
your local foresters have been busily 
planting more little pines in sands and 
gravels where the wild “scrub” already is 
established and coming fast, and your re- 
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port mentions the situation (for the first 
time?) in a short paragraph in fine print. 
And meanwhile very large areas of what 
_ was recently good deer and grouse coun- 
try have “closed in” with this sort of sec- 
ond growth, so as to have become hardly 
worth hunting in. 

It seems to figure out into a sort of 
proposition: If increasingly good fire con- 
trol in thirty years has generated n-mil- 
lion acres of “economically unavailable” 
scrub forest which is progressively less 
and less productive in wildlife, what shall 
we have after thirty more years of in- 
creasingly good fire control? I couldn’t 
find anything about that in the Report; or 
as to the costs of operating a Regional 
Forest Experiment Station; but this time 
I didn’t wonder why. 

On page 48 was an interesting table of 
estimated big game on the National For- 
ests, Michigan being credited with 135.,- 
000 deer “as your share of our total deer 
populations,” and on page 22 you were 
reporting that you now have “at least 
eighteen important winter-problem areas” 
within your boundaries; also that refuges, 
even though well located and successful, 
may presently become liabilities, and that 
as too-great populations (deer, elk, moose, 
et al) develop, “positive measures” may 
_ become urgent. 

That, I thought, was very good dope 
indeed; but I wondered whether the same 
logic also would not apply to over-popu- 
lations of trees and too much “economi- 
cally unavailable” forest. You evidently 
could be quite calm about turning the 
rifles into surplus does; would you re- 
main calm in the contemplation of fires 
turned loose to control surplus scrub or 
other forest... ? I hoped so, but on 
page 3 you were cracking down on “ex- 
ponents of compound interest . who 
say we can have too much timber,” so I 
couldn’t feel sure. 

And I couldn’t feel sure, either, that an 
assumption that we might here and there 
have more forest than we would know 
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what to do with (or too much farming, or 
too many potatoes, elk, hogs, oak or pine 
trees, etc.) would of necessity require ap- 
proval of an “economy of scarcity.” 

Neither could I feel sure as to what 
presently might be coming out of the 
“activities” of the 1,500 regular officers 
and of the “83 specialists” now at work 
on your Wildlife Management affairs 
(page 22); plus the further activities in 
“Recreation” (page 23); plus Regulation 
G-20-a (wasn’t it?) under which the 
Secretary of Agriculture will (try to?) 
take over what he wants to of fish, game 
and fur affairs inside the national forests. 

Under the pressures of perennial defi- 
cits you might, I suspected, be tempted 
(if not forced?) to start collecting your 
own fishing and hunting license fees— 
thereby perhaps indefinitely cutting in on 
the funds now chiefly supporting state con- 
servation activities. In that case, as you 
expanded we should shrink, and I thought 
some excellent wondering might be done 
in that connection. | 

In various places the report had noted 
such items as that tractor-truck logging 
practice had “revolutionized” many local 
combinations; that the markets for turpen- 
tine and charcoal were on the bum; that 
the big new-process pulp and paper plants 
had you worried lest they still further 
overtax the already failing supplies of 
southern pine and that lignin was now 
known to be crystalline and not amorph- 
ous. Looking back on 1938 from about 
1950 or 75, I wondered whether that 
last (lignin) item might not appear as the 
only one of really large importance. 

So many variables breaking in every 
little while—technical, economic, social; 
each with its own complex, and any item 
of any phase apt to unbalance the old 
equations no telling where or how much 
—as it seemed to me. But it evidently 
didn’t seem that way to you, for in large 
type on page 2 was your Three-Point Pro- 
gram, and I read it thus: 

I—More and bigger National and State 
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Forests (state acreage increasingly under 
the control of the U. S. Forest Service). 

II—More public cooperation with pri- 
vate parties (at least so as to keep on ex- 
panding the federal Experiment Stations, 
Demonstrations, Investigations, and _ such- 
like mixtures of Service and Kid-in-Sand- 
pile). 

IlI—Regulation (margin of U. S. Forest 
Service sovereignty over lumber industry, 
et al, and Front White Horse and Knight 
with Banner). 

I presumably would be expected to take 
this program at full face value and to 
make comment accordingly. As I read 
along I kept wondering whether or how I 
could do that. Something about it kept 
teasing me but for quite a while I couldn’t 
find out what; or a seemingly O.K. place 
to take hold; but finally I did. This, I 
decided, was a normal projection of the 
old Forest Service curve. 

Quite so and of course! In early Pin- 
chot time it had been the Timber Famine, 
and the “Standing Timber” reports of the 
Bureau of Corporations. . . . In Greeley 
time it had been the Capper Report, and 
the S. A. F. Committee Report on “Forest 
Devastation and a Plan to Meet it,” and 
“Mine or Crop?” (And hadn’t I personal- 
ly ridden in those lists, lance-in-rest and 
spurs socked into the White Horse?). 
Then, in recent time had come the Cope- 
land Report and the N.R.A. code. Now 
in modern time here was the Silcox Re- 
port and Three-Point Program. 


Yes, I decided, this would be another 
point to spot in on the old curve; but 
how come, anyway? Hadn’t somebody 
commented on curves like this and said 
they tended to repeat very dependably? 
Why sure! That would have been a Great 
Engineer, now titular, and he had said 
that bureau behaviors might always be ex- 
pected to take the same patterns; that bu- 
reaus always would try to so orient them- 
selves as to: 


I. Become self-perpetuating. 
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2. Expand, multiply, and sub-divide 
their powers and duties. 


3. Get themselves further and more. 
generously implemented for the servicing 
of such powers and duties. 

The Forest Service curve would plot 
out very nicely to that formula, I judged, 
but would the curves of other old-line 
bureaus that I knew? Id better try a 
few. The G.L.O.? Had it shown such a 
curve? Sure it had. Starting out with its 
assigned and accepted job, the disposal 
of the public domain to private parties, 
hadn’t it held to its curve right through 
Ballinger and Teapot Dome? The traffic 
lights meanwhile had changed from green 
to red, but the G.L.O. had driven right 


on through, as per its bureau curve. 


How about the Reclamation Service? 
Starting with its Water-the-Desert formula 
hadn’t it held to its curve in spite of 
wholesale bankruptcies among its projects, 
tacking back to its course on any breeze? 


Had the technologists of Agriculture 
noted it when their new and better ways 
began to back-fire into toxic surpluses? 
Oh yes, they had; but holding to their 
curve they called it “under-consumption” 
and denied that there could be any “over- 
production”; and even while they were 
paying farmers to plow down crops they 
had held to their curve and its slogans 
with beautiful consistency. 


The National Park Service? Starting 
off with its Precious Primitive, and _ still 
carrying its wreaths to that old altar, still 
it could ram in C.C.C. roads so as to 
let Ding’s fat lady from Kansas see every- 
thing from a car window in half an hour, 


And so on indefinitely, seemed like as 
if. Yes, it seemed to check. But check to 
what? What might be the basic formula 
to which all such Bureau curves con- 
formed? Some sort of equation, perhaps 
to summarize the laws of bureaus and 
their Dominant Ideas, pure and potent, to 
which they always must reorient them- 
selves, green or red, red or black. 
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There ought, I thought, to be some key 
word or phrase for this repeater curve af- 
fair, pure, dominant, persistently curving 
up to or toward what, I wondered? Why 
to The Mount, of course! 


And how nicely that would work out, 
too! Moses, John the Baptist, Crusades, 
Inguisition, Joan of Arc, Bryan, Carrie 
Nation, Fr. Coughlin and right on 
through; all crying from the desert and 
eating locusts, and Harold-the-Ickes any- 
way full of bugs. 


Always some wicked Pharaoh oppress- 
ing the people; always some prophet 
going up the Mount and there hearing the 
Voice, and collecting the Tablets presently 
to be translated (by him) into directions 
for getting to the promised land. C.C.C. 
manna might or might not fall en route 
or on schedule, of course, but the pattern 
would be the same. That would be the 
pattern of the Fernow-Pinchot-Roth-Gree- 
ley-Sileox curve no doubt, and the word 
for it would be “evangelical.” 


The timber famine, forest devastation, 
exploitation, idle stump lands, delinquent 
taxes, et al., would be as the wicked 
Pharaoh; the Capper and Copeland re- 
ports, et al., would be as the Tablets off 
the Mount—properly translated by duly 
designated prophets these would spell out 
Sustained Yield Management as_ the 
Through Route to the Promised Land of 
Economic Stability, Social Welfare, Long- 
run Public Interest, and so on. Of course! 
So now, again, the Chief of the U, S. For- 
est Service must take the rod in hand and 
strike the rock! Three-Point Program 
and Q.E.D. 

I wondered, about there, whether the 
curve might not be traced still further. 
En route to the Promised Land somebody 
probably would be due to set up a high- 
priced calf, and let grow awhile, the calf 
probably would change into a Sacred 
Cow. Big old bureaus probably would ac- 
cumulate whole herds of these, and little 
bureaus some; and thereafter more and 
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more of the time and effort of the Faith- 


ful would be required for the tending 
thereof; and to the Faithful it would 
probably seem very wicked indeed for 
anybody to run out on the tending of the 
Sacred Cows. 

Mr. Kipling’s Evarra would be the type 
specimen of the Faithful, perhaps, and the 
slogan always would be: “Thus Gods are 
made and whoso makes ’em otherwise 
shall die.” 

Figuring about like that I finished read- 
ing and making notes on the report and 
judged that I was not yet in proper shape 
to comment on the sum of it or as to the 
implications of the Three-Point Program. 
Meanwhile I had read the comment of a 
front-man for the National Lumber Manu- 
facturers Association. He was, I thought, 
rude and inaccurate when he said the re- 
port was “full of half-truths.” What did 
he expect for $108,000,000 anyway? 


Were I criticizing, instead of merely 
commenting, I might complain a little 
that your cooking is a bit too highly fla- 
vored with butter from the Sacred Cows, 
but at that I could be glad that there 
was so little grade bull in it, Finally, as 
I seemed to come to a focus, I found that 
while I could again cheerfully go along 
with you fighting big fires in unmapped 
mountain country, I was not now going 
along with you cheerfully (if at all) with 
your 3-PP, and I wondered could I tell you 
why; but thought anyway I must try—so: 

First, ’'m not willing to leave it to 
your Faithful to fetch down all the 
bigod Tablets. 

Second, I doubt the dove found in a 
hawk’s nest is entitled to full considera- 
tion. 


Two years ago one of your men brought 
to my outfit a copy of your Omnibus Bill, 
requesting and expecting (evidently told 
to get) our “endorsement.” At about that 
time a man from the National Park Serv- 
ice brought us a similar bill, requesting 
and expecting (evidently told to get) our 
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“endorsement.” In various particulars the 
bills would have canceled each other. 
Under the circumstances these federal- 
bureau people came to us with a fountain 
pen in one hand and a pineapple in the 
other. Long since I had become used to 
experiencing the big-federal-brother-wipe- 
little-state-brother’s-nose, but this sign- 
here-or-else behavior was something dif- 
ferent and quite put my hackles up (to 
put it very mildly indeed). 


Last summer, with our legislature in 
session, I saw a C.I.O. local blockade the 
streets, hang a loud speaker on a pillar of 
the front entrance to the state capitol, and 
members of the legislature forced to use 
the side and back doors to go to work; 
and with the uniformed police officers or- 
dered out of sight by elected officials. 


Last fall I had occasion to dissect the 
Mansfield and related bills and like the 
others I found them full of strange fed- 
eral proliferations and too-clever subrep- 
tions which had evidently been prayer- 
fully wrought therein by relatives of 
Evarra. These bills (and much else such) 
had come fresh out of the middle of as-is 
Washington, in labor; and your report 
and program now comes thence. So, to 
put it very mildly indeed, I shall not be 
going along while Evarra is on a jag. 
Having helped to write the “Forest Devas- 
tation and Plan to Meet It” Report, I now 
shall have no occasion to question the 
pure intents of the current White Horse 
riders, but I shall be constrained to won- 
der whether all of hell is yet well paved, 


I consider it a very good report from 
the best big bureau I know. Visit in on 
us sometime if you would like to see how 
fast a little bureau can shift its stance, 
retool its shop, and put out new and bet- 
ter models when the old dope begins to 
go sour. 


P. S. Lovesoy. 


Dear LoveJoy: 

It seems to me that—-using my annual 
report as a vehicle, or springboard—the 
real objective of your letter of March 15 
is to question the whole New Deal philos- 
ophy without offering constructive sug- 
gestions or an alternative program with 
respect either to it or in connection with 
forestry matters. 

This is disappointing. It, and your 
method of approach, makes it rather difh- 
cult for me to know just what you really | 
want from me. I know you don’t expect — 
any long range discussion about the New 
Deal philosophy in general, although it’s 
a matter I’d really enjoy arguing with 
you some time when we can put our feet — 
under the same table. However, and de- 
spite my disappointment, I am glad you 
finally decided to send your letter, and 
I’m going to discuss—from the forest 
angle—certain major points you raise, 
either directly or by implication. 

Many references in your letter have to | 
do with expenditures by the Forest Serv- | 
ice—expenditures that totaled some 108 | 
million dollars in 1937—and costs. I take | 
it you know we have a cost accounting | 
system, and that the statement of expendi- | 
tures in my annual report is not, and was } 
not intended to be, a cost accounting state- | 
ment. Since, however, I “can’t be sure” | 
(to borrow your pet phrase) about this, | 
I'll say a word or two on this matter. 

It is rather evident, I think, that such i} 
expenditures as $53,910,602.23 for invest- | 
ments (of which 15 millions is for acqtisi- | 
tion, by the way) should not be balanced I] 
against National Forest revenues for a 
single year. As you know, forest high- 
ways ($8,514,543.36) are built primarily ; 
as a part of public transportation systems, 
national as well as local; the Prairie: 
States Project ($1,730,650.78) is distinct 
from National Forests and has in large 
part been a relief project. The two re-f 
search brackets, totaling $4,293,731.59,)} 
cover national research; include basic re- 
search in matters which the lumber indus- 
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try, the livestock industry, farmers, pri- 
vate owners of forest lands generally, and 
the consuming public are primarily inter- 
ested. The $16,371,943.30 was disbursed 
in connection with C.C.C. camps on state 
and privately owned lands, including 
those in Michigan. It, again, was in large 
part relief—via constructive work rather 
than by way of a dole. The $2,328,- 
294.83 for “Protection and Reforestation” 
is for cooperative work with states and 
others: a subsidy to states and others, if 
you will, not a National Forest expendi- 
ture. The $3,351,095.03 “Miscellaneous” 
covers work the Forest Service undertook 
on behalf other bureaus and agencies. 
And $1,.242,542.05—the difference between 
gross and net receipts—was returned to 
states, largely in lieu of taxes. 

The statements of expenditures (and the 
one covering gross and net cash receipts 
from National Forests) in my current an- 
nual report makes these things so evident 
that I cannot take seriously your refer- 
ence to keeping books “without direct or 
indirect faking.” Nor, in case you're try- 
ing to, can I let you get away with the 
thought that the present method of record- 
ing all expenditures, and gross and net 
receipts from National Forests, is any- 
thing new. We've always been required 
to keep such statements. They are in- 
cluded as a part of the annual report in 
an honest and open attempt to indicate— 
irrespective of costs and irrespective of 
National Forests alone—what total ex- 
penditures and total (as well as net) Na- 
tional Forest receipts are. And _ while 
we're on the subject, let me say that I 
am sure you don’t believe we should still 
run the Hell Gate East “from a single 
small room with a piano box in which to 
store the pack saddles, scale sticks, cali- 
pers”; that “Zon’s branch” should still 
be confined to “the blind end of an old 
hall in the Atlantic building”; that Na- 
tional Forest receipts should necessarily 
balance such expenditures as those I have 
mentioned. 
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It would be highly desirable, of course, 
if the National Forest system could be 
managed on a “cash and carry” basis. 
Yet I think (but to use your own expres- 
sion again, I “am not sure”) you know 
forest management is often worthwhile 
even though it does not “pay”; that with 
respect to the National Forests as a whole, 
for example, the “self-supporting” argu- 
ment should not necessarily apply; that 
with public services forests render in such 
matters as water for domestic use and for 
irrigation; with services rendered in con- 
nection with floods and erosion, wildlife, 
inspirational values, and recreation, there 
is justification for forest management that 
may be other than self-supporting when 
measured by a cash balance yardstick. 

And with a forest account that’s widely 
overdrawn; with the need to increase the 
nation’s basic wealth; with an established 
policy of acquiring exploited forest lands 
and building them back up so they may 
again produce as they can and should; 
with more than 1414 million acres of such 
lands now in the National Forest system; 
with a relief problem that, no matter 
what one’s social and economic philoso- 
phy may be, just can’t be kissed aside; 
in view of all these things, I believe most 
people might agree that there may be 
good reason for the National Forest sys- 
tem to be “in the red” so far as current 
cash balance is concerned; that as a na- 
tion we are very definitely justified in ac- 
quiring forest lands and rebuilding and 
administering them at public expense (so 
they may continuously yield services and 
produce forest products), even though 
these processes involve using “income and 
tobacco tax money out of Detroit and 
Grand Rapids.” 

It occurs to me, too, that it may be bet- 
ter to do this—even though we apply the 
“worst-first” policy in acquisition—in such 
a way as to provide worthwhile construc- 
tive work that is non-competitive with 
industry, instead of ignoring our relief 
problem because it is unpleasant or hard 
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to handle, or instead of trying to relieve 
it on the dole basis. For financial rea- 
sons, practice of the “worst-first” theory 
with respect to acquisition of forest lands 
is now probably the only practicable 
thing, generally speaking, Remember, 
though, that everything is relative: that 
although we have been buying “cheap” 
cut-over lands, 24 per cent of all those 
purchased and contracted for now bears 
merchantable timber, 53 per cent bears 
young growth rapidly approaching mer- 
chantable sizes, and from present indica- 
tions only about 13 per cent will require 
artificial reforestation. So “worst-first” 
is in itself relative: is not blindly applied. 
And we are deliberately stepping out and 
getting operable stuff as we can, though 
this is within imposed limits that are 
largely financial, of course. 

Now about cost records. In addition 
to a financial statement, which is, of 
course, very much more complete than 
the one given in my annual report, and 
which carries figures for the Forest Serv- 
ice as a whole, for each Region, and for 
each operating unit, we have the follow- 
ing: 

1. Cost records by projects, kept in 
the field, kept in detail, kept by fiscal 
years. 

2. An investment statement composed 
of page after page after page of figures 
in such small type that it takes a magni- 
fying glass to read them. This statement 
gives costs on a unit basis and by classes, 
for the Service as a whole, by individual 
regions, and by individual operating units, 
of all improvements. It’s kept in detail, 
and by years. 

_ 3. An activity cost statement, for the 
Service as a whole, by Regions, and by 
individual operating units, for all the 
many activities such as timber sales, graz- 
ing, wildlife, recreation (on both a reve- 
nue and non-revenue producing basis), 
timber stand improvement, fire prevention, 
etc. This record includes depreciation. 
It, too, has innumerable pages in such 


fine type that a magnifying glass is neces- 
sary to read the figures. 

Were you familiar with these records 
when you wondered “how should such 
books be set up? Be kept? . . . without 
direct or indirect faking.” All these rec- 
ords are public. The last two are pub- 
lished, yearly, and are available so long 
as the supply lasts. Do you think they 
should be included in an annual report 
that’s limited in size; one of which, by 
law, we can distribute not more than 
2,500 copies? If you have suggestions | 
I will be glad to get them. They should — 
come in handy, for we are now revising © 
and simplifying our cost accounting sys-_ 
tem. 

I agree with you that, theoretically at 
least, there is some point beyond which it | 
probably will not be worthwhile to reduce : 
fire losses. But do you believe that—for ° 
Michigan, for the country as a whole, for ° 
all privately owned forest lands, or for - 
the National Forest system as a whole— - 
that point has yet been reached? You and ; 
I both know that it’s the relatively few + 
fires that get away—that grow from little = 
ones to whopping big ones—that do most | 
of the damage and cost the most money. 
I know, as I think you do, that manage- 
ment—by whatever the agency may be, in- / 
cluding the Forest Service—on these fires 
is by no means what it should be: that’ 
grabbing more of these fires while they) 
are small, and better management on4 
those that do get large, offers one of the¢ 
best opportunities to cut damages andq 
costs. The process of “rechecking andq 
replanning”, mentioned in my report, will 
help accomplish this. It can be accom- 
plished without very much added expense. 
The same with better “fire weather fore-|) 
casts”, and “fire control techniques”, inj) 
cluding, for example, the fire danger}) 
meter which, so far developed, has alll) 
ready proven its worth as a means ob 
putting forest forces on their toes at criti} 
cal times. 1 

Training, also specifically mentioned on} 
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page 17 of my report, will cost something, 
it is true. But there is real need, with 
most all forest fire protection and sup- 
pression organizations, for better thinking 
and better planning. And despite implica- 
tions in your letter, I don’t believe you 
really question the value of training (or 
of these other things) provided, of course, 
costs are kept within reasonable bounds. 
So, when you re-read that portion of the 
sentence on page 17 of my report quoted 
in your letter (“to balance this influence 
of lower diminishing returns”), may I 
ask you to note that it is followed, in the 
same sentence, by the phrase “new mea- 
sures to guard against surprise fires, and 
. are being employed.” 

If, from the wildlife section of my re- 
port, any thoughtful person can conclude 
that I “evidently would be quite calm 
about turning the rifles into surplus does” 
except in a managed way, and for an ob- 
viously necessary purpose, there’s some- 
thing woefully lacking in the report. 
We've all had experiences both with over- 
killing—particularly of deer and elk—and 
with overpopulation; overkillings and 
overpopulations often made possible by 
state laws and regulations, by the way. 
“Positive measures” to secure “manage- 
ment and control” in relation to wildlife 
may be abhorrent to you, but I should 
think overkilling by man, and overpopu- 
lation (with its resultant effects on the 
herd) might be even more abhorrent. 

What my report meant by “positive 
measures” and “management and con- 
trol” was, of course, securing a construc- 
tive balance between available forage and 
the game populations dependent upon that 
forage. Apparently this point was not 
made clear, yet I can’t believe, as I have 
said, that any thoughtful person could 
conclude that I advocate uncontrolled use 
of “rifles in surplus does” any more than 
I advocate indiscriminate use of fire to 
“control” what you call “surplus’”—or 
any other—“scrub or forest growth.” 

We already have public ownership and 
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management (federal, state, and commu- 
nity) of forest lands in this country. This 
policy is well established. The policy of 
public cooperation with private owners of 
forest lands is also well established. So— 
in matters of fire protection, for example 
—is the policy of public sovereignty over 
forest lands in private ownership—public 
regulation, if you will. The belief that 
forest lands, no matter who owns them, 
are in effect public utilities, is growing. 
So is the belief—within the lumber indus- 
try itselfi—that wider exercise of sover- 
eignty will help protect progressive own- 
ers from unfair competition within indus- 
try itself. 

If private ownership of forest lands rec- 
ognizes and redeems its responsibilities— 
and I sincerely hope it will—public own- 
ership and management of forest lands 
should be held within certain limits, of 
course. Even though an adequate quid 
pro quo is assured—even though sustained 
yield is assured in return for. forest cred- 
its, for example—public cooperation with 
private owners of forest lands should also 
be held within certain limits. And no 
matter how badly exercise of additional 
sovereignty over private forest lands is 
needed, it, too, should be kept within cer- 
tain limits. 

That’s why, instead of arguments that 
seem to me to be specious, I had hoped 
for constructive suggestions with respect 
to my proposed “three-point program”; 
with respect to wider application of pub- 
lic regulation, particularly. Since you 
didn’t come through, however, ’m going 
to expand on what I believe are certain 
basic essentials of public regulation, with 
the hope that you will really analyze and 
comment on them. 

There’s no question in my mind but 
that public regulation is necessary, and is 
on its way. But I want it to come as a 
cooperative proposition, not as a bureau- 
cratic pronunciamento. Adequate stand- 
ards must be set up, but I want to see 
adequate and local representation and 
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participation by industry and public agen- 
cies; from the counties on up. There must 
be legislation, but I want legislation that 
will recognize cooperative methods of ap- 
proving standards, and differences in basic 
forest conditions; that will provide for 
and safeguard the right to appeal and to 
court action in case of disagreement. 

More education—by industry as well 
as by public agencies, and of industry as 
well as of public agencies and of the pub- 
lic—is necessary. I don’t believe, with 
some people that there is need to put off 
the backlog of public regulation of cut- 
ting until the educational job is com- 
plete, but I do believe that legislation 
must provide for education, including 
actual and practical demonstrations on 
the ground. I also believe that with pub- 
lic regulation, and as a part of it, there 
should be more liberal public coopera- 
tion with private owners. It seems to me 
axiomatic that public regulation be as 
simple as possible, with such flexibility as 
will assure prompt and intelligent action 
under a highly decentralized system of ad- 
ministration. It also seems axiomatic 
that although the elective line should be 
strong and representative, it should be 
kept clear from the administrative one so 
that it cannot become a mere adjunct to 
bureaucracy. 


One of the things that makes me sure 
public regulation is on the way, and that 
we can’t (if we would) wait for prosper- 
ity throughout the industry—and the ulti- 
mate in education of industry and of the 
public—before it arrives, is the almost 
unanimous response, through editorials 
and letters, from the public. Another is 
the character of expressions from certain 
industry representatives. Like Bill Gree- 
ley, for example, who says “If regulation 
is to be part of our national forestry 
policy, let’s take off our coats and get 
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about it.” Like I. N. Tate, of Weyer- 
haeuser. Admitting that private owners 
and operators have public responsibili- 
ties, he argues for “an intelligent pro- 
gram... that will fall short of regi- 
mentation and that will still apply the 
controls that we all recognize to be neces- 
sary” 

Thanks, again, for your letter of the 
fourteenth. I appreciate it, for even 
though it didn’t offer alternatives, it has 
been thought-provoking. And in that re- 


spect, at least, it served the purpose ’m 


sure you had in mind when you wrote it. 
F. A; Sirtex 
Chief, Forest Service. 
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To the Editor, 
JoURNAL OF FoRESTRY: 


It is rare that one finds in the JouRNALI 
such a thought-provoking discussion as: 
that dealing with wood consumption whichl 
appeared in the March issue.1 To one 
trained in old-fashioned forestry and eco~ 
nomics it opens up avenues of speculation 
that are new and startling. . 

It is quite evident that foresters, andi 
even schools of forestry, have not kep 
up-to-date. We have been teaching that) 
the practice of forestry has been helc/ 
back in this country because virgin sup. 
plies of timber have made lumber sc} 
cheap that we could not afford to grow it} 
It seems the real situation is this: Lum# 
ber is so higher-priced that we do not use 
nearly enough of it, and the reason why 
it is so high-priced is that we have noc 
applied forestry. To be sure, in European] 
countries where forestry is general, lumi} 
ber is high-priced than here. Those coun} 
tries have not yet learned that lumbe# 
can be grown cheaply by the simple proof} 
ess of charging most of the cost to ply 
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wood, prospective food from sawdust, 
grazing, and other byproducts. As soon 
as this important fact is more widely un- 
derstood, what a difference it will make 
in the price of lumber and the extent of 
its use! 


Not only foresters, but also economists, 
it seems, are hopelessly outmoded. Eco- 
nomists have thought that to have goods 
of any kind it is first necessary to pro- 
duce them. That idea, too, we should 
dismiss. It is only necessary to know that 
modern technology makes possible the 
production of goods, in which case we 
should simply assume that institutions can 
be invented to assure their manufacture 
and distribution. If we were only more 
free with our assumptions, how much 
pleasanter this world would be. The au- 
thor of this article gives us just a few 
glorious glimpses of the results, such as 
summer homes in the country for all who 
are obliged to hibernate in urban multi- 


family houses. 


I must confess encountering some difh- 
culty in convincing other foresters of the 
advantages of this new approach to for- 
estry problems, perhaps because of their 
failure to understand the significance of 
a socially desirable degree of demographic 
diffusion. One such forester remarked 
that when we have those summer homes 
for flat dwellers, robins will wear overalls. 
I fear he meant to be facetious, but his 
very skepticism illustrates better than he 
knew the boundless possibilities of this 
new plane of thought. After all, why not 
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overalls for robins? Personally, I should 
not begrudge robins protective attire for 
the somewhat messy job of pulling worms 
out of wet lawns, any more than I would 
begrudge the dusty furnace man a summer 
home in the country. Perhaps it would 
be going too far to say that overalls for 
robins are now a basic need, but there 
is no reason why they should not soon 
become one, since more important re- 
quirements can be so easily supplied by 
public subsidies in the coming democratic 
welfare economy. It is hardly necessary 
to point out the numerous benefits flowing 
from overalls for robins—employment for 
textile workers, new markets to restore 
idle cotton acreage to production, fresh 
artistry in the inexpensive but beautiful 
designs created for these garments, reduc- 
tion in socio-monetary cost of cotton cloth 
for human consumption because of the 
new byproduct. 


But enough—I would not attempt to 
exhaust the inexhaustible. It is sufficient 
to emphasize that this article demonstrates 
that all things are possible to an indus- 
trial society when it succeeds in applying 
engineering principles to economic proc- 
esses and in controlling its social evolu- 
tion. We foresters should cast aside 
apathy, forget hampering hypotheses, and 
on the basis of more promising postulates 
take our rightful place of leadership in 
the neotechnic civilization as it occupies 
its logical habitat in the upland areas. 


BA CeREALL 
U. S. Forest Service. 
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